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General Introduction
Babies go from uuh’s and ooh’s to babble and then learn to recognize and speak 
words. They then learn to distinguish and manipulate the individual sounds in words. These 
first language skills are important in the development of early literacy skills (such as word 
decoding) which enable further development of learning to read and write and are thus a key 
achievement for the young child starting it’s school career. In the Netherlands children can 
attend preschool when they are two years of age and by the time they are four years of age 
they transfer to kindergarten which they attend for two years. In this dissertation children from 
two to four years of age will be referred to as preschoolers, and children from four to six years 
of age as kindergartners. At six years of age children start with formal education in primary 
school (Grade 1), learning to read and write. 
Even though children naturally progress in their language development, at a young 
age significant differences are already noticeable in children’s language ability due 
to child and home factors (Dwyer, 2010). One of these factors is home language which 
influences the quality and quantity of (majority) language input. Below average vocabulary 
and phonological awareness skills in preschool and kindergarten can have negative 
consequences for children’s further school career. To reduce the risk of falling behind, Early 
Childhood Education (ECE) programs intend to stimulate children’s language development 
(van Kampen, Kloprogge, Rutten, & Schonewille, 2005). However, the effectiveness of these 
programs is not unambiguously determined (Aram, 2006; Mol, Bus, & de Jong, 2009). 
The aim of the present dissertation is to understand to what extent differences in the 
early development of language and literacy in children learning Dutch as a first (L1) or 
second (L2) language in the Netherlands are the result of child and home factors and how 
this development can be fostered via early intervention1. This introductory chapter presents 
background information on several components of early language and literacy development 
and on the factors determining this development. Next, the aims and effectiveness of ECE 
methods in language stimulation are presented. Finally, the aim, research questions, and 
outline of the studies in the present dissertation are highlighted.
Early language and literacy development
Vocabulary development is an important component of children’s language and 
consequently literacy development. Children have to learn to match meaning to spoken 
word forms in order to increase their vocabulary knowledge. Children specify the meaning 
 
 
1 In 2009 the Dutch Ministery of Education, Culture and Science set the goal that all methods used within the (pre)
school curriculum have to be proven effective in stimulating (young) children’s development. The current research 
project was initiated within the framework of the policy program ‘Onderwijs Bewijs’ [proof for education].
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of a word by using information from the context in which the word is used. Research has 
shown that vocabulary development is most successful when words are taught in a context-
rich environment (Segers, Perfetti, & Verhoeven, 2014). During the two years of kindergarten 
children’s vocabulary knowledge increases from 3000 to 6000 words (of course not all 
learned in kindergarten). The level of vocabulary knowledge in kindergarten predicts the 
level of vocabulary knowledge later in primary school (Verhoeven, van Leeuwe, & Vermeer, 
2011). Vocabulary development is also linked to children’s (verbal) short term memory, which 
refers to children’s general ability to encode, store and retrieve words for a short period of 
time (Marjerus, Poncelet, Greffe, & van der Linden, 2006).
 Vocabulary growth can be explained by the Lexical Restructuring Hypothesis (Metsala, 
1999), stating that in the early phase of vocabulary development children tend to have 
holistic lexical representations in their memory. It is assumed that when learning novel 
words, with increasing similarities to previously stored ones, children have to specify these 
representations at the phonological and the semantic level (Majerus et al., 2006; Thorn, 
Frankish, & Gathercole, 2009). The more the lexicon is specified, the easier it will be for the 
child to differentiate between word forms and meanings. In other words, the more words 
children know, the more structured their knowledge, and the easier children will learn new 
words. 
Next to vocabulary development, phonological awareness is an important component of 
children’s language and literacy development. Phonological awareness refers to the ability to 
attend to, isolate, and manipulate the sound structure of oral language (Torgesen, Wagner, 
& Rashotte, 1994). These skills develop gradually around four years of age, starting with 
rhyme awareness, understanding that words may sound similar, but have different meanings 
(Vloedgraven & Verhoeven, 2007). Children learn to divide words into syllables and progress 
to phonemic awareness around six years of age (Ehri et al., 2001; Goswami, 2000). In this 
final stage children have learned that there are distinct speech sounds in words which can 
be represented by letters. Phonological awareness has frequently been shown to be strongly 
predictive in the acquisition of visual word decoding (Ehri et al., 2001; Hulme et al., 2002; 
Melby-Lervåg, Lyster, & Hulme, 2012).
Studies have documented the importance of early literacy education in improving later 
reading skills and school achievement. Early literacy development starts in preschool with 
print knowledge. Children learn that books have pages, are read from left to right (Dutch 
books, that is), that something can be written down and read at a later time, also by somebody 
else. In kindergarten, children learn that words can be represented as strings of letters which 
are matched to phonemes (Segers, Perfetti, & Verhoeven, 2014). On average, children 
know about 12 graphemes when they enter first grade. When children have mastered letter 
knowledge they learn to decode words, and to accurately retrieve the phonological code for a 
written word (Melby-Lervåg, Lyster, & Hulme, 2012). As word decoding consists of combining 
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a familiar phonological form to letters, the level of children’s phonological awareness plays 
an essential role in their learning of the alphabetic principle (Anthony & Francis, 2005). Dutch 
has a relatively transparent orthography which enables children to progress quickly from early 
word decoding to reading with increasing accuracy and speed. In second grade, children 
can read sentences and (short) texts. With more reading experience, children’s decoding 
skills become automatized, which fosters the development of reading comprehension as 
children can have more attention for the meaning of the words in the text. 
Social contexts of language development
Before the start of kindergarten, early language development is mainly influenced by 
children’s home literacy environment. It has been found that vocabulary development is 
benefited by quantity, lexical richness, and syntactic complexity of the language input (Hoff 
& Naigels, 2002). The quality and quantity of the (L2) language input is likely to be lower 
for bilingual children who have to learn the majority language in school when this is not 
the home language and parents have shown to be less fluent (Scheele, Leseman, & Mayo, 
2010). When a minority language is primarily spoken at home, a child has less opportunity 
to interact with and practise the dominant language (Hus, 2001). Bilingual children tend to 
have smaller vocabularies in each of their languages than do monolingual children (Janssen, 
Bosman, & Leseman, 2013; Oller & Eilers, 2002; Verhoeven, 2000). 
However, being bilingual may benefit children’s phonological awareness development 
(Kang, 2012; Melby-Lervåg & Lervåg, 2011). When learning two languages children have 
to code switch between these languages, which stimulates their phonological awareness 
development (Bialystok, 2009). The transferability of phonological skills between the first 
and second language then may further advance this development (Bialystok, Luk, & Kwan, 
2005). 
Next to linguistic diversity, an important factor influencing language development 
is the children’s socioeconomic status (SES). On average, children from low SES families 
hear considerably fewer words at home than children from middle to high SES families 
(Hoff, Laursen, & Tardif, 2002). Moreover, the language input quality is on average higher 
(more abstract and complex) for children from high SES families (Huttenlocher, Vasilyeva, 
Cymerman, & Levine, 2002), resulting in lower vocabulary knowledge for children from low 
SES families.
Stimulating language development
Early Childhood Education (ECE) programs are provided during preschool and 
kindergarten to prevent a possible delay in language development for underprivileged 
children and to counteract inequalities between children from different backgrounds. ECE 
programs stimulate children’s language development by improving language input quality 
12
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and quantity mostly within the school context. The effects of ECE programs on children’s 
language development are inconclusive. Some studies found positive effects on cognitive 
measures, where others found no effects, or differential effects for children from different 
backgrounds (Marulis & Neuman, 2010; Nap-Kolhoff et al., 2008; Nores & Barnett, 2010).
A specific type of ECE program is the Interactive Storybook Based (ISB) intervention. 
ISB interventions contain several aspects with regard to implicit and explicit learning which 
are proven to be relevant for effectively stimulating children’s vocabulary and phonological 
awareness development: 1) the storybooks are read several times in an interactive manner, 
2) children are encouraged to participate, to predict and retell the story, 3) teachers pose 
and respond to questions, model language use and provide feedback, and 4) the book’s 
content is related to children’s personal experiences (DeBruin-Parecki, 2009; Lonigana, 
Purpuraa, Wilsona, Walker, & Clancy-Menchetti, 2013). The storybook is the focal point of the 
ISB intervention, which creates a context-rich and appealing learning environment, enabling 
children to learn. Interactive storybook reading is a joint activity that ensures an active, 
participating role for the child which is effective in stimulating children’s vocabulary and oral 
communication (Mol, Bus, & de Jong, 2009)
The present study
The present study aimed to gain further insight into the individual variation of language 
and early literacy development of children in preschool and kindergarten in the Netherlands 
and to investigate the effect of the ISB intervention to stimulate language and literacy 
development. To sum up, children’s language and early literacy development is highly 
predictive of their educational attainment and has consequences for their further school 
career (Dickinson, Darrow, & Tinubu, 2008; Sénéchal, Ouellette, & Rodney, 2006). When 
entering grade 1, the start of formal education, children display a wide variation in their 
language development (specifically vocabulary and phonological awareness; Fenson et al., 
1994). This variation is, among other factors, due to differences in children’s experience with 
the majority language in relation to their home language and SES. Children with a minority 
home language and/or a low SES are at risk of a delay in their language and early literacy 
development. ISB interventions are used in preschool and kindergarten to stimulate these 
developmental areas. Studies on the effectiveness of ISB interventions show that there are 
positive effects on vocabulary development in the short and medium-long term (DeBruin-
Parecki, 2009; Justice et al., 2010; Tsybina & Eriks-Brophy, 2010). Large-scale longitudinal 
studies starting in preschool, especially studies differentiating between L1 and L2 learning 
children, are scarce. Therefore, the question remains how an ISB intervention influences 
L1 and L2 learners’ language development. In order to develop an effective language 
stimulation intervention, it is important to map the predictors of early language development 
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from preschool to kindergarten. In the present thesis, the following two research questions 
were addressed:
1. Which child, home and school characteristics predict L1 and L2 children’s language and 
early literacy development in preschool and kindergarten?
2. How can an interactive storybook based intervention enhance L1 and L2 children’s 
language and early literacy learning in preschool and kindergarten?
In order to answer the research questions, the influence of different predictors of young 
children’s language development and the effects of the ISB intervention are presented in the 
following chapters. This dissertation contains longitudinal studies based on three cohorts. 
The first cohort (n = 427) started in preschool, the second cohort (n = 368) started in K1, 
the third cohort (n = 315) started in K2. The first cohort was followed for four years (six 
measurements), the second and third cohort were followed for three years (five measurements 
each). Figure 1 and 2 show the measurement points for all cohorts for the two studies. The 
(pre)schools were randomly divided in the experimental and control group, the schools in the 
experimental group conducted the ISB intervention. 
Figure 1. Number of measurements for cohort 1 per school year. 
Note: Voc: receptive and expressive vocabulary, PA: Phonological awareness measures (Rhyme, Letter Knowledge and 
Synthesis, in Grade 1 also First Phoneme Identification), WD: Word Decoding.
Preschool
2010-2011
Kindergarten
K1
2011-2012
Kindergarten
K2
2012-2013
Grade 1
2013-2014
T1 (Sept)
Voc
T2 (Jan)
Voc
T3 (May)
Voc
T4 (May)
Voc, PA
T5 (May)
Voc, PA
T6 (May)
Voc, PA, WD
Intervention Retention
Cohort 1
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Figure 2. Number of measurements for cohort 2 and 3 per school year. 
Note: Voc: receptive and expressive vocabulary, PA: Phonological awareness measures (Rhyme, Letter Knowledge and 
Synthesis, in Grade 1 also First Phoneme Identification), WD: Word Decoding.
In all reported studies, one or all of the social context variables (migrant background, 
home language and SES) were included. In some studies the variable home language was 
not included, in these studies migrant background was used as an indicator for a child’s 
experience with Dutch. Children were considered to have a migrant family background 
when one or both parents were born in a country other than the Netherlands (CBS, 2012; 
van Druten-Frietman, Gijsel, Denessen, & Verhoeven, 2014). However, a child’s migrant 
background does not directly imply that the child has a native language other than Dutch. 
Some children considered to have a Dutch background based on their parents’ birth in the 
Netherlands do speak another language than Dutch at home. It is also possible that children 
with a migrant background, for example when the father was not born in the Netherlands, 
do speak Dutch at home (perhaps only with their mother). Children’s home language was 
defined by the language the mother, often the main caregiver, spoke at home with the child. 
When this was any other language than Dutch the children were defined as ‘second language 
learners’. A child’s SES was classified based on the highest self-reported educational level 
of either parent (high SES: college or university degree; middle SES: a vocational training or 
a higher general secondary education; low SES: primary school or lower general secondary 
education).
It is important to note that these social context factors are related to each other. Children 
with a migrant background often have another home language (r = .66), and children from 
low SES families more often have a migrant background or another home language than 
Dutch (r = .13, r = .14).
Kindergarten
K2/Grade 1
2012-2013
Grade 1/
Grade 2
2013-2014
T1 (Sept)
Voc
T2 (Jan)
Voc, PA
T3 (May)
Voc, PA
T4 (May)
Voc, PA, WD
T5 (May)
Voc, PA, WD
Intervention Retention
Cohort 2 and 3
Kindergarten
K1/K2
2011-2012
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Outline of the thesis
In order to answer the first research question – what are the predictors of language 
and early literacy development - three studies were conducted, two with the first cohort 
in preschool and one combining all three cohorts. As Marulis and Neuman (2010) have 
observed, research on vocabulary development has focused more on children in the early 
stages of reading education than on children in the preschool age group (from 2 to 4 years 
of age). Therefore, Chapter 2 presents a study in which the child, home and institutional 
predictors that influence the early vocabulary development in the preschool age group are 
mapped (N = 385). The relations between gender, age, SES, family background (native/non-
native), teacher education, teacher experience, preschool quality and preschool vocabulary 
development were studied.
There is a growing body of knowledge on factors concerning preschool vocabulary 
development, one of these factors is verbal short-term memory (STM). It is by no means clear 
what the causal relationship between the two variables is, due to the fact that there is little 
longitudinal research focussing on the relation between STM and vocabulary development 
in young children under four years of age. Moreover, most studies have not taken the role of 
second language acquisition into account. In Chapter 3 a study is presented that investigates 
the relation between STM and Dutch vocabulary development in both L1 and L2 learning 
preschoolers with a longitudinal design (N = 385). 
For word decoding the cognitive precursors are well documented, but further research 
into socio-linguistic variables is needed (Melby-Lervåg, Lyster, & Hulme, 2012). Learning 
to decode a word, to be able to accurately retrieve the phonological code for a written 
word, is key to literacy, for both L1 and L2 children. Research indicates that two predictors 
of word decoding, vocabulary and phonological awareness, are influenced by children’s 
home language. Chapter 4 presents a longitudinal study investigating the relations between 
vocabulary and phonological awareness in kindergarten and word decoding in Grade 1 and 
2 for L1 and L2 children (N = 1110). 
In order to answer the second research question – effectiveness of the ISB intervention 
in enhancing language and early literacy learning - two intervention studies were conducted 
one with the first cohort, starting in preschool, and one with the second and third cohort 
starting in K1/K2. Chapter 5 presents the first longitudinal study which examined the 
effectiveness of an interactive storybook based intervention, when used in combination with 
an integral ECE program, on children’s language development (more specifically children’s 
vocabulary development) in preschool (N = 369). An ISB intervention with four themes was 
conducted during the preschool year by the preschool teachers. Receptive and expressive 
vocabulary were tested three times - at the start, middle and end - of the intervention year.
Chapter 6 presents an intervention study, similar to the study presented in Chapter 2, 
which examines the effects of a large-scale ISB intervention on both children’s vocabulary 
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and phonological awareness skills in kindergarten. The study is based on a longitudinal 
four wave control group design (a design with four measurements for both a control and 
an experimental group). Additionally this study investigated to what extent effects of an ISB 
intervention differed for children from different backgrounds. A total of 683 children in 32 
kindergarten (K1 and K2) classes participated in the study. Children in the experimental 
condition received a 16-week ISB intervention, including dialogic storybook reading and 
elaboration by storybook based activities in small groups.
The final chapter, Chapter 7, reviews and discusses the factors that influence young 
children’s vocabulary and language development and the possibilities to enhance this 
development in children who are at risk for a language delay before entering primary school. 
Also the differences for L1 and L2 learning children are reviewed and discussed. This final 
chapter further presents practical implications for enhancing vocabulary development in 
education, limitations and suggestions for future research.
17
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Abstract
This study examines vocabulary growth and stability over time in 385 young children 
(two to four years of age) who attended a preschool. The relation between child, family, and 
institutional factors (i.c. gender, age, socioeconomic status (SES), family background (native/
non-native), teacher education, teacher experience, and preschool quality) and vocabulary 
development was studied. Structural Equation Modeling revealed that initial vocabulary level 
was mainly predicted by child and family factors, such as age, SES and family background, 
and that later vocabulary and vocabulary growth were additionally predicted by preschool 
factors. Interactions between preschool factors and family background indicated that with a 
highly educated teacher non-native children had higher vocabulary scores, and that using an 
Early Childhood Education (ECE) program resulted in higher vocabulary scores for children 
from a native Dutch background.
Introduction
Vocabulary development is an important component of children’s literacy development. 
A below average preschool vocabulary might have negative consequences for learning to 
read and write (Sénéchal, Ouellette, & Rodney, 2006). As Marulis and Neuman (2010) have 
observed, research on vocabulary development has focused more on children in the early 
stages of reading education than on children in the preschool age group (from two to four 
years of age). 
Children in Grade 1 show consistency in vocabulary size (Verhoeven, van Leeuwe, 
& Vermeer, 2011), meaning that their earlier vocabulary scores predict later vocabulary 
knowledge. However, studies suggest that preschool vocabulary scores are not yet as 
consistent over time (Feldman et al., 2000). Significant variability in preschool2 children’s 
vocabulary size has been shown (Fenson et al., 1994). Similarly, a study by Le Normand, 
Parisse, and Cohen (2008) showed a large variation of productive vocabulary knowledge 
among 3-year-old girls. This might indicate that, at a young age, vocabulary does not 
predict later vocabulary scores as strongly as it does in older children. Because preschool 
vocabulary scores may be less predictable, context factors may have a greater impact on 
vocabulary development for preschoolers than for older children. In the present study we 
focus specifically on the role of child, home and institutional predictors of preschool Dutch 
vocabulary growth.
2  Although Fenson et al. (1994) did not use the term preschoolers, we synchronized the terminology in this manuscript 
and use ‘preschoolers’ to capture all children between 24 and 48 months.
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Individual differences in vocabulary development can, for example, be explained by 
children’s age (Fenson et al., 1994) and gender, with girls outperforming boys (Stokes & 
Klee, 2009), although effect sizes for gender are usually found to be small (Driessen & van 
Langen, 2007). Besides individual child characteristics, such as age and gender, family 
context may also affect vocabulary development, through factors such as socioeconomic 
status (SES) and family background. Numerous studies have shown that children from low 
SES families have a smaller vocabulary than children from middle to high SES families (Hoff, 
2003; Pungello, Iruka, Dotterer, Mills-Koonce, & Reznick, 2009). Social Capital Theory would 
entail that the impact of SES is due to a lack of opportunity for parents to provide their 
children with a stimulating language environment (Bourdieu, 1986). Hart and Risley (1995, 
2003) showed that children in low SES families hear fewer different words than those in high 
SES families, which influences their vocabulary acquisition rate and size. Parents also varied 
in quality of language input. This may result in a higher risk of vocabulary delay at primary 
school (Dickinson, Darrow, & Tinubu, 2008).
In addition, family background may impact children’s second language (L2) vocabulary 
development (Leseman, 2000; Puma et al., 2010). Many children from families with a non-
native Dutch background in The Netherlands are sequential bilinguals, learning their mother 
tongue first, and Dutch at (pre)school entry. Learning two languages, either sequentially 
or simultaneously, poses challenges for the child. In many non-native families, the minority 
language is spoken more often, leaving children with fewer opportunities to encounter, 
use and practice the L2 language (Scheele, Leseman, & Mayo, 2010). According to the 
interdependency hypothesis (Cummins, 1979) a good L1 proficiency can be beneficial in 
learning the second language. Indeed, research shows positive effects of being bilingual 
(Scheffner-Hammer, Lawrence, & Miccio, 2007). However, studies do point out smaller L2 
vocabulary sizes as a consequence of limited L2 exposure (Mancilla-Martinez & Vagh, 
2013). This lower L2 vocabulary is hard to compensate for during primary school (Verhoeven, 
2000) and may prove problematic, because the child needs particular L2 vocabulary to 
communicate with the teacher, and to learn to read and write. A further challenge for non-
native children in learning both L1 and L2 vocabulary is that they often have a low SES 
background which itself is a factor in reduced vocabulary. 
Another influential factor is the institutional setting children experience. In The Netherlands 
children attend preschool from two to four years of age, where qualified teachers encourage 
and supervise educational play. Children attend kindergarten from four to six years of age 
before progressing to Grade 1. Once children attend (pre)school, contextual factors outside 
the family have an additional influence on vocabulary acquisition. Tavecchio (2008) argued 
that preschool education quality is an important predictor of vocabulary growth. Also, higher 
quality child care is found to be related to higher verbal scores in young children (Burchinal, 
2000). Sylva, Melhuish, Sammons, Siraj-Blatchford, and Taggart (2011) concluded that 
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average and high education quality had a positive impact on children’s educational attainment 
at 11 years of age. 
Educational quality within a preschool group improves, among others, when teachers 
are more educated and have more experience (Darling-Hammond & Youngs, 2002; Pianta et 
al., 2005). The quality of preschool education is also increased by using an Early Childhood 
Education (ECE) program to enhance children’s academic skill development (Burger, 2010). 
ECE programs enhance preschool quality by including activities such as repeated (dialogic) 
story book reading, providing a rich and meaningful context and provide implicit and explicit 
learning experiences. ECE programs aim to contribute to higher Grade 1 entry levels for 
children with a non-native background and/or a low SES. Studies have shown positive 
effects of ECE programs on vocabulary development (Gorey, 2001; Marulis & Neuman, 
2010; Scheffner-Hammer et al., 2007). However, results are equivocal and effects are small 
(Barnett, 2008; Howes et al., 2008). Partly, this may be explained by differences between 
types of ECE program used. First, ECE programs vary in the amount of pre-structuring of 
the language stimulation activities. Less structured, child-directed ECE programs have 
less explicit educational content. Teachers monitor the children’s interests and abilities 
and adjust the educational content and pace accordingly. Teacher-directed programs 
have a more predetermined content and lesson plans, where the program states what 
content will be taught, by means of what specific activities, and at what rate. With regard to 
stimulating language development these programs use a more scripted, direct instruction 
which is focused on specific skills. Second, teacher-directed ECE programs frequently use 
developmental tests. If children show indication of a delay, the ECE content is adapted. 
Child-directed programs have a more informal monitoring system, which is less invasive, 
but makes it more difficult to assess whether the child is developing at a typical rate (Veen, 
Roeleveld, & Leseman, 2000). Studies suggest that structured, i.e. more teacher directed, 
ECE programs are more beneficial to children’s language development, because it requires 
teachers to plan what to teach, to which children and how to differentiate their instruction 
between (groups of) children (Barnett, 2011). 
Although differences in early vocabulary development are associated with multiple 
factors at child, family and institutional care levels, a multiple-factor approach in explaining 
individual variation in vocabulary growth in preschoolers is generally lacking. A recent study 
by Ebert et al. (2013) included several influential components of young children’s vocabulary 
development, such as working memory, preschool promotion of language, preschool 
class size, and mothers’ education. This study showed that child, family, and preschool 
characteristics play a role in initial vocabulary level and development, but that language 
promotion did not show a significant effect on vocabulary level and development. Preschool 
language promotion was operationalized by Ebert and colleagues as whether a preschool 
provided some sort of language promotion, not how language promotion was executed 
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within the preschool (for example by means of an ECE program). This limits consideration 
of why there was no significant effect of language promotion on vocabulary. Therefore, this 
study aims to provide a multi-factor analyses of Dutch preschool vocabulary development 
at three years of age in relation to child, family and institutional factors. As SES and family 
background are often confounded this study aimed to map the separate influence of these 
factors on vocabulary development. Furthermore, this study focused on the educational 
content through ECE programs, as using an ECE program fosters language development 
by means of a clear well-considered curriculum for a considerable amount of time. Different 
types of ECE program, teacher-directed and child-directed programs, were taken into 
account as these programs have some differences in their language stimulation approach.
The questions addressed were:
(1)  What is the effect of SES and non-native background on preschool vocabulary 
growth?
(2)  To what extent does early preschool vocabulary predict later preschool vocabulary 
development?
(3)  To what extent do child characteristics, family context, and preschool context predict 
vocabulary growth?
It was expected that children from high SES and/or native Dutch background families 
would have higher vocabulary scores than children from low to middle SES and/or non-native 
background families (Hart & Risley, 1995; Feldman et al., 2000; Pan, Rowe, Spier, & Tamis-
Lemonda,2004). We further expected initial preschool vocabulary scores to be moderately 
predictive of later preschool vocabulary scores (Fenson et al., 2000). Finally, we expected 
preschool context factors, through an increased preschool quality, to have an additional 
effect on preschool vocabulary, with a higher teacher education, more teacher experience 
and use of an ECE program being predictive of higher vocabulary scores (Tavecchio, 2008).
Method
Participants
Dutch preschool organizations were approached for participation in the study, of which 
46 preschools (64 preschool groups) agreed. Children were selected based on their age 
(from 2.5 to 3.5 years of age) at first testing and the children had to attend preschool for 
at least the following nine months, resulting in a total of 385 preschool children (mean age 
= 35.8 months, SD = 3.6 months, 48.3% girls). We followed the Dutch Central Bureau for 
Statistics (Centraal Bureau voor de Statistiek [CBS], 2009) in their definition of children 
from a non-native background family as those of whom one or both parents were born in 
a country other than The Netherlands. Accordingly, 119 children (30.9%) were from non-
native background families. Children’s home languages vary. Differences in their prior 
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experiences with the Dutch language, either as L1 or L2, are reflected in the first vocabulary 
measurement. SES was based on parent’s highest, self-reported educational level. If the 
highest educational level was primary school or lower general secondary education, the SES 
was classed as low (19.5%).When the highest educational level was vocational training or 
higher general secondary education, the SES was classed as medium (37.1%). When the 
highest educational level was college or university education, the SES was classed as high 
(43.4%).
The participating preschools were situated in average sized cities in various parts of The 
Netherlands. The average adult-child ratio in a preschool group was 2:15. Group size varied 
from 12 to 18 children. Number of adults per group varied from two to three; on average 1.7 
were qualified preschool teachers (ranging from one to three teachers). The majority of the 
teachers received vocational training (76.6%), the remainder completed college or university 
education. The teachers had an average of 12.8 years of experience (ranging from 0.2 to 25 
years). Most preschool groups (78.1%) provided ECE. Twenty-five percent of the preschool 
groups used a child-directed ECE program (Kaleidoscoop; Nederlands Jeugdinstituut [NJI], 
1994, & Startblokken; Janssen-Vos & Pompert, 2001), and 53.1% of the preschool groups 
used a teacher directed ECE program (Piramide; van Kuyk, Breebaart, & op den Kamp, 2012, 
& Puk and Ko; Coenen, de Croon, van der Ploeg-Feenstra, & Poort, 2001). The remaining 
21.9% of the preschool groups did not use an ECE program, but did provide ECE by means 
of a method focussing on the language aspect of children’s development, such as Language 
Route (Stoep & Elsäcker, 2005).
Materials
Questionnaires. Data on the child, family and preschool context were collected using 
two Dutch questionnaires. Parents received a questionnaire regarding general demographic 
information concerning their child’s age, gender, SES and family background. Of a total of 365 
sent questionnaires, 311 were returned (85%). Parents with less proficiency in Dutch could 
receive help with filling in the questionnaire from either test administrators or the teachers, 
one of the parents asked help filling in the questionnaire. The questionnaire was verbally 
discussed with the parents, so that additional explanation could be given where necessary. 
Teachers received a questionnaire concerning their educational level, years of experience, 
and ECE program use. Of all 64 sent questionnaires, five were not returned (7.8%).
Vocabulary: Test for Preschool Language. The standardized test for preschool 
language measures preschoolers’ receptive and productive Dutch vocabulary (at three 
to four years of age). This measure was developed by the Dutch Institute for Educational 
Measurement Development (van Kuyk, 2000). The test is part of a ‘pupil monitoring system’ 
and can be used repeatedly to monitor children’s vocabulary development during the school 
year. The test consists of 45 items, with 35 items measuring receptive vocabulary and 10 
items measuring productive vocabulary. Each item showed three full colour pictures, the 
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children had to indicate the corresponding picture to a word or sentence the test administrator 
mentioned. The productive vocabulary items showed one full colour picture, which related 
to a sentence which the test administrator started and the children had to finish with one 
word (only one correct answer possible). The maximum test score was 45. A factor analysis 
resulted in one vocabulary dimension. Reliability analysis on the test items’ correlation matrix 
showed a good test reliability at all three measurements (T1 α = .93; T2 α = .94; T3 α = .92).
Procedure
Vocabulary was measured three times during one school year. In September 2010 (T1), 
January 2011 (T2) and May 2011 (T3). The test was administered in Dutch. Each child was 
tested individually in a separate room or a quiet space outside the classroom. In four cases, 
the test was stopped by the test administrator due to distress of the child. In February 2011 
all parents and teachers received a questionnaire. 
Analyses
We used a three wave longitudinal study design. Preliminary analyses were conducted to 
ensure no violation of the assumptions of normality, homogeneity of variance, and sphericity. 
Missing data points (missing at random: at T1 5.2%, at T2 12.9%, and at T3 31.8%) were 
replaced with the mean, to avoid the data missing problem and to increase statistical power 
(Enders, 2001).
In order to answer the first research question, to investigate the individual effect of SES 
and family background on vocabulary development, a 3 (time: T1 vs. T2 vs. T3) × 3 (SES: high 
vs. middle vs. low) × 2 (background: native vs. non-native) repeated-measures MANOVA was 
conducted with time as within-subjects factor and SES and family background as between-
subjects factors. Composition analyses were conducted to ensure correct interpretation 
with regard to the second and third research questions. These questions, to which extent 
early preschool vocabulary, child, family, and preschool factors predicted later preschool 
vocabulary, were investigated using Structural Equation Modeling (SEM). Because of the 
longitudinal structure of the data SEM was used instead of multiple regression. The first path-
model combined only vocabulary scores at T1, T2 and T3 in order to detect the vocabulary 
stability coefficient. T1 vocabulary was also added as a control variable for differences at 
T1. The second SEM model extended the first model by including child factors (age and 
gender), family context factors (SES and family background), and preschool factors (teacher 
experience, teacher education, and ECE program) to test the effects of these factors on 
preschool vocabulary development. Path models were estimated in Lisrel 8.8 (Jöreskog & 
Sörbom, 1996). The goodness of fit of the models was assessed by means of six fit indices. 
A model fits well if p is higher than .05, GFI, NFI and CFI are above .90, AGFI is greater than 
.85 and RMSEA is below .08 (Hu & Bentler, 1999).
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Results
Individual variation
Table 1 presents the descriptive statistics for children’s vocabulary scores at T1, T2 and 
T3. The data are shown for boys and girls from a native Dutch and a non-native background 
divided by the different SES levels. 
Table 1
Mean scores and standard deviations on the Test for Preschool Language at three measu-
rements 
Time 1 Time 2 Time 3
Boys Girls Boys Girls Boys Girls
Cultural-ethnic background SES n M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
Dutch
Low  46 28 (9) 26 (8) 32 (11) 32 (10) 34 (10) 35 (5)
Middle 100 29 (9) 28 (9) 35 (8) 34 (8) 37 (6) 38 (4)
High 120 31 (8) 34 (7) 37 (7) 38 (7) 38 (6) 39 (4)
Total Dutch 266 30 (9) 30 (9) 35 (8) 35 (8) 37 (7) 38 (5)
Migrant background
Low  29 18 (11) 24 (11) 18 (11) 27 (12) 27 (7) 32 (10)
Middle  43 18 (8) 21 (11) 26 (10) 27 (9) 31 (9) 32 (6)
High  47 21 (8) 21 (9) 23 (13) 28 (10) 32 (8) 34 (8)
Total migrant background 119 19 (9) 22 (10) 23 (12) 27 (10) 31 (9) 33 (8)
Total 385 27 (10 ) 27 (10) 32 (11) 33 (10) 35 (8) 36 (6)
To investigate the effect of SES and family background a 3 (time: T1 vs. T2 vs. T3) x 
3 (SES: high vs. middle vs. low) x 2 (background: native Dutch vs. non-native) repeated-
measures MANOVA, with time as within-subjects factor and SES and family background as 
between-subjects factors showed a main effect of time (F(2, 758) =179.5, p < .01). Children 
showed significantly higher vocabulary scores over time from T1 to T2 and T1 to T3 (M T1 = 
27; M T2 = 32; M T3 = 36). There were also main effects of SES (F(2,379) = 5.9, p < .05) and 
family background (F(1,379) = 103.1, p < .01). Children from high (M T1 = 29; M T2 = 34; M 
T3 = 37) and middle (M T1 = 26; M T2 = 32; M T3 = 36) SES families showed higher vocabulary 
scores than children from low SES families (M T1 = 25; M T2 = 28; M T3 = 33). Children from a 
native Dutch background (M T1 = 30; M T2 = 35; M T3 = 37) had higher vocabulary scores than 
children from a non-native background (M T1 = 21; M T2 = 25; M T3 = 32). There was a time x 
family background interaction effect (F(2,758) = 11.7, p < .01), shown in Figure 3. Children 
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from a non-native background showed greater growth in vocabulary scores than children 
from a native Dutch background.
Figure 3. Repeated-Measures MANOVA interaction effect time by family background.
Predictors of vocabulary growth
Composition analyses showed that there was no significant relation between teacher 
education and children’s family background (chi square(1) = .55, p ≥ .05) or SES (chi 
square(2) = 2.48, p ≥ .05). There was no significant relation between ECE program and family 
background (chi square(2) = .99, p ≥ .05) or SES (chi square(4) = 6.37, p ≥ .05). Children 
were equally represented in preschool groups with a high or middle educated teacher, and 
in preschool groups which used the different ECE programs. 
Dummy coding was applied to the variables SES, family background and ECE program. 
The variable teacher experience was centered around the mean. Pearson’s correlations were 
used to analyse the relationship between the different variables. The correlation between 
vocabulary scores at T1 and T2 was r = .68, the correlation between vocabulary scores at 
T2 and T3 was r = .64 and the correlation between vocabulary at T1 and T3 was r = .44. 
The associations between the predictor and outcome variables used in the path analysis are 
presented in Tables 2 and 3.
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Table 2
Correlations of the predictive variables used in the path analysis (n = 385)
1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12.
Child  
variables
1. SES 1.00
2. Age -.04 1.00
3. Family background -.08  .00 1.00
4. Gender -.03 -.04  .06 1.00
Preschool 
variables
5. Teacher exp -.06 -.14*  .18** -.03 1.00
6. Teacher edu -.06 -.06 -.07  .00  .26** 1.00
7. Child-dir. ECE -.05  .07 -.02  .09 -.39** -.20** 1.00
8. Teacher-dir. ECE  .04 -.11* -.02 -.02  .39**  .00 -.62** 1.00
9. Teacher edu * background -.08  .00  .60**  .03  .27**  .64** -.12*  .00 1.00
10. Teacher exp * background -.07 -.10  .19**  .00  .95**  .19** -.40**  .40**  .27** 1.00
11. Child-dir ECE* background -.05  .07  .18**  .07 -.36** -.15**  .92** -.58**  .03 -.41** 1.00
12. Teacher-dir ECE * background  .01 -.09  .29**  .04  .43** -.01 -.56**  .90**  .24**  .49** -.52** 1.00
Note. * (p < .05) (2-tailed), ** (p < .01) (2-tailed).
Table 3
Correlations of the predictive and outcome variables used in the path analysis (n = 385)
Vocabulary
T1 T2 T3
Low SES -.17* -.20** -.21**
Age  .27**  .29**  .14**
Family background -.45** -.45** -.35**
Gender  .03  .04  .06
Teacher exp -.13** -.19** -.15**
Teacher edu  .02  .05  -.03
Child-directed ECE -.04 -.05 -.02
Teacher-directed ECE -.01  .05  .14**
Teacher exp * background -.10 -.18** -.14*
Teacher edu * background -.29** -.26** -.23**
Child-directed ECE * background -.13* -.14** -.10*
Teacher-directed ECE * background -.14** -.09 .01
Note. * (p < .05) (2-tailed), ** (p < .01) (2-tailed).
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A path-model (SEM) was used to test the relation between vocabulary scores at T1, T2 
and T3. This showed that the model was saturated and provided a perfect fit to the data (chi 
square = .00, p ≥ .05, and RMSEA= .00). This path model is depicted in Figure 4a. Vocabulary 
scores at T2 were predicted by vocabulary scores at T1 (β = .68), and vocabulary scores at 
T3 were predicted by vocabulary scores at T2 (β = .61). Thus, the number of words children 
knew at preschool entry was predictive of the number of words children knew at T2 and T3. 
The vocabulary stability coefficient was shown to be moderate. 
A second path-model extended the first model by combining child factors (age and 
gender), and family context factors (SES and family background) to test the early family 
predictors of preschool vocabulary. Next, preschool context factors (teacher experience, 
teacher education, and ECE program) were added to assess their additional predictive 
power. This showed that the model provided a close fit to the data (chi square = 6.38, p ≥ 
.05, GFI = 1.00, AGFI = .97, NFI = .99, CFI = 1.00, and RMSEA = .00; R² vocabulary T1 = 
.30; R² vocabulary T2 = .54; R² vocabulary T3 = .46). This path model is shown in Figure 4b.
This model showed that vocabulary was, among other factors, predicted by the variable 
family background (β = -.42 and β = -.20), where children from a non-native background 
had lower vocabulary scores and showed less growth in their vocabulary scores than their 
native Dutch peers. Because the model controlled for differences at T1, the effect of family 
background on vocabulary scores as well as vocabulary growth is indicated. However, when 
exclusively looking at the effect of SES and family background on vocabulary by means of 
a repeated measures ANOVA the results showed a larger growth for children from a non-
native background. These contradictory results might indicate an interaction between family 
background and preschool factors. Therefore, we looked more in detail to these data by 
adding four interaction variables (family background with all four preschool variables), in the 
final SEM model in order to determine differences in preschool effect for children from native 
Dutch and non-native background families. This showed that the model provided a close fit 
to the data (chi square = 8.79, p ≥ .05, GFI = 1.00, AGFI = .96, NFI = 1.00, CFI = 1.00, and 
RMSEA = .00; R² vocabulary T1 = .31; R² vocabulary T2 = .55; R² vocabulary T3 = .47). The 
path model is shown in Figure 4c.
Figure 4a. SEM Model (n = 385) of preschool vocabulary over time. 
Note. The numbers indicate standardized Beta Coefficients.
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Figure 4b. SEM Model (n = 385) of preschool vocabulary and the effect of child, family, and 
preschool factors. 
Note. The numbers indicate standardized Beta Coefficients. Variables with an asterisk are dummy variables. Reference 
categories: gender: girl; SES: high SES; family background: non-native background; teacher education: high education; 
ECE program: no ECE program.
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Figure 4c. SEM Model (n = 385) of preschool vocabulary and the effect of child, family, pre-
school, and interaction factors. 
Note. The numbers indicate standardized Beta Coefficients. Variables with an asterisk are dummy variables. Reference 
categories: gender: girl; SES: high SES; family background: non-native background; teacher education: high education; 
ECE program: no ECE program.
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The path model showed that three child and family context variables (age, low and 
middle SES, and family background) predicted vocabulary at T1 (respectively: β = .28, 
β = -.14, β = -.16, and β = -.44). Older children had higher vocabulary scores. Children from 
middle and low SES families had lower vocabulary scores at T1 than children from high SES 
families. Children from a non-native background had lower vocabulary scores at T1 than 
children from a native Dutch background.
Vocabulary at T2 was, in addition to the stability effect of vocabulary at T1 (β = .52), 
predicted by age (β = .15), low SES (β = -.10), and family background (β = -.43). In addition 
two interaction variables (teacher experience × background (β = -.34), and teacher education 
× background (β = .44)) predicted children’s vocabulary at T2. As the model controlled for 
differences at T1 there was a negative effect of low SES and non-native background on 
children’s vocabulary growth. Thus, children from low SES or non-native background families 
had lower vocabulary scores at T2, and showed a slower growth rate than children from 
middle to high SES or native Dutch background families. With regard to the interaction 
effects with teacher experience and teacher education, these showed a different effect on 
vocabulary scores for native Dutch children compared to non-native children. The more 
experience a teacher had, the more the native Dutch children’s vocabulary scores increased 
compared to the non-native children. Non-native children showed higher vocabulary scores 
when they had a higher educated teacher than when they had a lower educated teacher.
Vocabulary at T3 was, in addition to the effect of the stability of preschool vocabulary 
at T2 (β = .54), predicted by family background (β = -.40). Non-native children had lower 
vocabulary scores at T3 than children from a native Dutch background. Teacher education 
significantly predicted vocabulary (β = -.52), as well as the interaction variable teacher 
education × background (β = .71). The interaction effect interferes with the main effect 
interpretation. Therefore interpretation was based on the regression formula. Non-native 
children had higher vocabulary scores with a highly educated teacher than with a teacher 
with lower education. This shows that, overall, higher teacher education is beneficial to all 
children’s vocabulary score, but also that this effect is more prominent for children from a 
non-native background.
 A second preschool context factor that predicted vocabulary at T3 was the use of an 
ECE program. Using either a child-directed ECE program (β = .45) or a teacher-directed ECE 
program (β = .55) was more beneficial to children’s vocabulary scores than using no ECE 
program. The interaction variables child-directed ECE × background (β = -.38), and teacher-
directed ECE × background (β = -.41) indicated that the use of either a child-directed ECE 
program or a teacher directed ECE program resulted in higher vocabulary scores for children 
from a native Dutch background than for children from a non-native background.
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Discussion
Study goal was to use a multiple-factor approach in order to explain individual variation 
in preschool vocabulary development. By including both SES and family background the 
individual impact of these factors on vocabulary development was analysed. Preschoolers’ 
vocabulary development was studied at three years of age in relation to child, family and 
institutional predictors in one and the same design. The results showed a significant increase 
of vocabulary scores over time. Children from native Dutch background and high and middle 
SES families outperformed children from a non-native background and low SES families.
The interaction shown in the MANOVA analysis between time and family background 
indicated that children from a non-native background showed a steeper vocabulary 
growth than their native Dutch peers. This indicates that, when children from a non-native 
background are exposed to good quality and quantity L2 input, they are able to develop their 
L2 vocabulary. Thus their vocabulary delay is not a question of a language deficit but of a lack 
of exposure. This finding seems to be at odds with previous research by Verhoeven (2000) 
where kindergartners from non-native background families have difficulties in overcoming 
their initial vocabulary delay. 
This interaction might be explained by the lower initial L2 vocabulary scores of children 
from non-native families, who thus had more opportunity to show growth on the test. Given 
the growth curve, children who have a lower score at the beginning of kindergarten can 
experience a greater growth than children who already have a higher score, such as children 
with a native background. It should be noted that there still is a considerable achievement 
gap between vocabulary scores of native Dutch and non-native children at T3, although 
the gap decreased over time. It would be necessary to explore vocabulary development 
over a longer time to discover to what extent non-native children succeed in closing the 
achievement gap. 
The SEM analysis showed interactions between teacher characteristics and children’s 
family background. The results showed that higher teacher education was more beneficial 
for the vocabulary growth of non-native children than for native Dutch children. It might be 
that higher-educated teachers possess more knowledge of children’s language development 
stimulation and thus are more able to identify the level of children’s development and adapt 
their educational content accordingly (Tout, Zaslow, & Berry, 2005). This interaction might 
explain why children from a non-native background show an overall growth in vocabulary 
scores (research question 1) while having lower absolute vocabulary scores. 
Furthermore, as previous studies indicated, child characteristics and family factors 
influenced vocabulary scores and growth. The preschool variables had an additional effect 
on preschool vocabulary. Both child directed and teacher-directed ECE programs were 
beneficial to preschool vocabulary development, indicating that differences in program 
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structure were of no significant consequence to vocabulary development. Using an ECE 
program was most beneficial to the vocabulary scores of native Dutch children, increasing 
the existing difference in vocabulary scores. It is possible that the content of current ECE 
programs corresponds better to the everyday experiences of native Dutch children which 
allows them to profit more from these programs (Riksen-Walraven, 2000). Following Andersen 
(1978) considering cognitive schema’s, new information from the ECE program content might 
be more easily assimilated into native Dutch children’s cognitive schema than into that of 
non-native children. Secondly, as Nation (2006) points to saturation effects, it might be that 
the ECE programs are already at such a level that the children from a non-native background 
(with lower vocabulary scores than their native peers) can absorb less from a program, an 
consequently their vocabulary will profit less.
Contrary to our expectations, a more experienced teacher had a negative effect on 
preschool vocabulary scores for children from a non-native background. One explanation 
might be that more experienced teachers have lower expectations of non-native children’s 
vocabulary level and development over time (Rubie-Davies, Hattie, & Hamilton, 2006). 
This might change the way they speak to the children, for example using less complex 
vocabulary, and thereby lowering the quality of language input, causing the children to 
have less opportunity to develop their vocabulary. A second explanation might be that more 
experienced teachers teach more ‘challenging’ preschool groups with a higher number 
of children from low SES and non-native families, where one would expect lower mean 
vocabulary sizes. Whereas inexperienced teachers might start their career in preschool 
groups with relatively fewer children from low SES and non-native families. Further research 
into this subject is needed to determine which explanation is correct, as the first could be 
remedied.
These results have implications for curriculum development and educational policy. It 
would be advisable to start an intervention program at an early age (Barnett, 2008), because 
the family factor effects are noticeable at a young age and using an ECE program already 
has positive effects at this age. Highly educated teachers seem more effective in stimulating 
vocabulary, perhaps by adapting their educational content better to the children’s needs. 
Studies should investigate what these teachers do differently. This could then be implemented 
in teacher education, such as differentiating educational content. Lastly, ECE programs will 
have to be adapted further to L2 learning children. This might be done by including more 
routines, starting with basic vocabulary and perhaps even including more oral language and 
less book oriented content, as books require a higher vocabulary level.
There are some limitations to the current study. First, we used rather limited definitions 
of children’s family contexts. Information about the quantity and quality of majority language 
use in the families might have added to the prediction of vocabulary scores in this study. 
Second, only the short term vocabulary scores, measured over the course of one school 
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year, were analyzed. Future studies could include measures of preschool vocabulary over 
a period of several years in order to assess the influence of the contextual factors over a 
longer period of time. Third, this study did not incorporate the language spoken at home 
as a variable, or how proficient the bilingual children were in their L1. It is very possible that 
the children’s L1 and L2 concept knowledge combined is equal to or, possibly, even larger 
than that of monolingual children (Mancilla-Martinez & Vagh, 2013). It is outside the scope of 
this study to determine whether these factors might have influenced the bilingual children’s 
Dutch vocabulary acquisition. Future studies might also differentiate between the effect of 
simultaneous and sequential bilingualism.
In summary, because a multiple factor approach in explaining individual variation in 
preschool vocabulary was lacking, the present study has mapped the relation between 
preschool vocabulary and several child, family and institutional predictors in one and the 
same design. We showed that preschool vocabulary is influenced by all contexts. The 
effects of family context variables are noticeable at this early age, where both SES and family 
background have an individual effect on vocabulary development. Attending a preschool has 
a positive effect on children’s vocabulary. ECE programs have positive effects on preschool 
vocabulary growth. However, to avoid a growing Matthew-effect (Stanovich, 1986), future 
research should explore how to adapt programs in such a way that they are equally profitable 
for mainstream children and children from non-native backgrounds. Furthermore was found 
that highly educated teachers in a preschool setting can positively contribute to preschool 
vocabulary, especially for the children from a non-native background who are most in need 
of vocabulary stimulation, which is relevant for the educational practice.
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Abstract
Research has shown that vocabulary is related to children’s verbal short-term memory 
(STM). However, it is by no means clear what the causal relationship between the two 
variables is. Two possible hypotheses regarding the direction of the relation between STM and 
vocabulary development have been proposed in the literature. L2 acquisition has a different 
impact on both vocabulary and STM development, which might have consequences for the 
relation between STM and vocabulary development. This study aims to uncover the relation 
between verbal short term memory (STM) and vocabulary development in preschoolers 
learning Dutch as a first language (L1) or second language (L2). A longitudinal design  was 
used to examine possible reciprocal and causal effects. Structural Equation Modeling (SEM) 
showed that for both L1 and L2 learners support could be found for the claim that vocabulary 
development impacts the development of STM rather than the other way around. Bilingual 
children’s word span capacity develops at the same pace as monolingual children’s word 
span capacity. The theoretical and practical implications of this finding will be discussed.
Introduction
Even though there is a growing body of knowledge of factors concerning preschool 
language development, many influencing factors and their specific role in language 
development are as of yet unclear. Research shows that preschool attendance has a positive 
influence on children’s vocabulary development (Marulis & Neuman, 2010) and that there is 
large individual variation in vocabulary outcomes as a consequence of cultural and linguistic 
diversity (van Druten-Frietman, Gijsel, Denessen, & Verhoeven, 2014; Hart & Risley, 2003; 
Hoff, 2003; Leseman, 2000). Furthermore, research has shown that vocabulary is intrinsically 
related to children’s verbal short-term memory (STM), which can be defined as the ability to 
hold verbal information in memory for a short period of time, usually measured with word span 
tasks (e.g., Adams & Gathercole, 2000; Alloway & Alloway, 2010; Nevo & Breznitz, 2013). 
However, it is by no means clear what the causal relationship between the two variables 
is, due to the fact that research focussing on the relation between STM and vocabulary 
development in young children under four years if age is scarce, often is cross-sectional, 
and rarely uses word span tasks. Moreover, most studies have not taken the role of second 
language acquisition into account. Therefore, in the present study, we focused on the relation 
between STM and Dutch vocabulary development in both first language (L1) and second 
language (L2) learning preschoolers with a longitudinal design. 
Research focusing on the relation between STM and vocabulary has shown that verbal 
STM is related to vocabulary development (Baddeley, 2003; Blake, Austin, Cannon, Lisus, & 
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Vaughan, 1994; Gathercole, 2006; Gathercole, Willis, Emslie, & Baddeley, 1992; Hoff, Core, 
& Bridges, 2008; Majerus, Poncelet, Greffe, & van der Linden, 2006). However, research is 
less clear on how the development of STM and vocabulary relate to each other. There is no 
consensus with regard to the direction of the relation between these factors. Two opposite 
perspectives can be discerned in the literature, one poses that STM influences vocabulary 
development (Baddeley, 2003), and another one assuming that the reverse is true and that 
vocabulary influences STM development (Majerus et al., 2006). 
The first perspective finds its roots in the working memory model by Baddeley and 
Hitch (1974) who pose that verbal STM is part of a larger working memory system, and 
depends on the function of the phonological loop, which can be divided in two subsystems: 
a storage component and a subvocal rehearsal component (Baddeley, 2000). Accordingly, it 
is suggested that vocabulary acquisition depends on children’s capacity to temporarily hold 
novel phonological information in their verbal STM and to store this information in long-term 
memory (Baddeley, 2003). It is assumed that this occurs via a consolidation process, where 
the phonological form of words is consolidated in long-term memory after several exposures 
to a word. According to this position, children can maintain more sounds in memory when 
they have a better developed STM. Presumably, children will be better able to consolidate 
the novel word after a few encounters, resulting in a quicker pace of vocabulary development 
(Baddeley, Gathercole, & Papagno, 1998; Gathercole, 2006; Majerus et al., 2006). It has 
indeed been found that individual differences in STM are related to differences in vocabulary 
development, even in children from 20 to 24 months old (Messer, 2010). 
The second perspective claims that vocabulary development has an impact on STM 
development in children. This perspective pertains to the Lexical Restructuring Hypothesis 
(Metsala, 1999), stating that in the early phase of vocabulary development children have 
relatively holistic lexical representations in their long-term memory. It is assumed that with 
learning novel words, with increasing similarities to previously stored ones, it becomes 
necessary to specify these representations at the phonological level (Majerus et al., 2006; 
Munson, Edwards, & Beckman, 2005) and the semantic level (Jones, Gobet & Pine, 2007; 
Thorn, Frankish & Gathercole, 2009). The more the lexicon is phonologically and semantically 
specified, the easier it will be for the child to differentiate between word forms as well as 
word meanings. This in turn makes it easier for the child to store new representations in the 
STM (Messer, 2010; Verhoeven & Perfetti, 2011). Evidence for the claim that vocabulary 
development has an impact on children’s STM development comes from Ottem, Lian, and 
Karlsen (2007). 
Moreover, most studies have not taken L2 acquisition into account. This may be particularly 
important, because research shows on the one hand that young second language learners 
lag behind in L2 vocabulary development (Leseman, 2000; Pungello, Iruka, Dotterer, Mills-
Koonce, & Reznick, 2009; Puma et al., 2010). Children from migrant background families 
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might experience a lower quality and quantity of Dutch vocabulary input, if parents are not 
proficient in Dutch or when the minority language is spoken at home more often than the 
majority language (Scheele, Leseman, & Mayo, 2010). Mancilla-Martinez and Vagh (2013) 
point out that children from migrant background families have lower L2 vocabulary sizes 
compared to their peers as a consequence of limited exposure to the second language. On 
the other hand, research evidences that young second language learners do not lag so much 
behind in their STM development (Bialystok, 2000). It is possible that the relation between 
vocabulary development and STM development differs for L1 and L2 learning children 
because L2 acquisition has a different impact on both vocabulary and STM development. 
For example, as bilingual children might have less semantic knowledge in their second 
language, compared to their monolingual peers, it is possible that they could have more 
difficulty storing novel words in memory (Messer 2010). To uncover the relation between 
vocabulary and STM development it can be considered mandatory to take children’s L2 
acquisition into account. Therefore, in the present study we examined the relation between 
vocabulary development and STM development in preschool first and second language 
learners while following a longitudinal design.
The debate about the relationship between vocabulary development and STM 
development in young children can be called inconclusive. Longitudinal studies can provide 
insight in the causality between these factors, however there are only a few studies that 
investigate STM and vocabulary. A previous study by Gathercole and colleagues (1992) 
provided correlational data, and can therefore give no conclusion regarding causality. A later 
replication of this study by Melby-Lervåg and colleagues (2012) tested the phonological loop 
theory in a longitudinal and large scale (n = 219) study, however they found no relation in either 
direction. In the present study, the relationship between STM and vocabulary development 
was examined in 264 L1 and 121 L2 children at preschool level in the Netherlands. Study 
goals were first to investigate which STM – vocabulary relation is applicable for preschool 
children, and secondly to map the differences in the relations between STM and vocabulary 
development for L1 and L2 children. For the present study, children’s STM and vocabulary 
was measured at three moments with four-months intervals, starting at three years of age. 
In order to measure STM in young children several tasks which require information 
storage and rehearsal can be used, such as the non-word repetition task and a word span 
task (Conway et al., 2005). For both tasks it has been suggested that the scores depend 
on the children’s lexical knowledge and phonological processing capacities (Bowey, 2001). 
As we study young bilingual children, the task has to be relatively easy to understand even 
for children who are less proficient in the dominant language (i.e. Dutch) used by the test 
administrator. Therefore we used a word span task to measure the children’s STM. In order to 
prevent an influence of a child’s L2 proficiency on performing the task we used one-syllable, 
high frequency words which were known to all children. For vocabulary we used a combined 
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measure of receptive and expressive vocabulary. By using Structural Equation Modelling 
(SEM), an attempt was made to map how verbal STM and vocabulary development were 
related during the year. We started out with a total group analysis, followed by differential 
analyses for L1 and L2 preschoolers. 
There is too little longitudinal knowledge regarding how STM and preschool vocabulary 
development are related to formulate hypotheses concerning the nature and direction of this 
relation. Longitudinal research has shown a direction in which STM underlies vocabulary 
growth (Gathercole, 2006), but has also found support for the opposite where vocabulary 
development underlies STM growth (Messer, 2010). Hoff, Core, and Bridges (2008) even opt 
that it is possible that there may be mutual and spiralling effects between phonological and 
lexical development. We will therefore answer this question in an explorative manner in order 
to characterize the relation between verbal STM and preschool vocabulary development, 
and provide directions for future research concerning preschool STM and vocabulary 
development. 
Method
Participants
A total of 385 children (mean age = 35.8 months, SD = 3.6) participated in this study. Of 
these children, 48.3% were girls, almost all children (96.9%) were born in the Netherlands. 
All children attended a preschool. Although there is no formal preschool program in the 
Netherlands, approximately two-third of the Dutch children take part in an optional preschool 
program from two or three years of age. Primary education in the Netherlands starts with a 
two-year kindergarten program at four years of age. A child was classified as from a migrant 
background when one of the parents was born in a country other than the Netherlands, which 
was the case for 121 children (31.4%). This was in accordance with the definition from the 
Dutch Bureau for Statistics (CBS, 2012). Children who spoke another language than Dutch 
(mostly Arabic or a non-European language) with their mothers at home were classified as L2 
Dutch learners (17.7%). Most L2 children (95.6%) had a migrant background. 17.1% of the 
L1 Dutch learning children had a migrant background.
Materials
Vocabulary. The test for Preschool Language [Taal voor Peuters] is a standardized 
Dutch test which measures children’s receptive and expressive vocabulary during preschool 
(three to four years of age). This measure is developed and standardized by CITO, the Dutch 
Institute for Educational Measurement Development (van Kuyk, 2000). The test consists of 45 
items. Of these, 35 multiple choice items measure a child’s receptive vocabulary. Each item 
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shows three full-color pictures. The test administer mentions an object or construct, which 
the child has to correctly identify by pointing to one of the pictures. For example, when the 
test administer asks ‘where do you see the train’, the child has to choose the correct picture 
from pictures of a train, a boat and a car. Expressive vocabulary was measured with ten items 
consisting of one full-color picture. The test administer starts a sentence related to the picture 
which the child has to finish. For example, ‘Daddy opens the door with the…..’, and the child 
has to finish the sentence [key]. For each correct question the child scores one point, with 
a maximum of 45 points. A factor analysis over all test items pointed to one dimension of 
vocabulary performance. A reliability analysis on the test items’ correlation matrix (cases pair 
wise excluded) showed a good test reliability at all three measurements (T1 α = .93; T2 α = 
.94; T3 α = .92).
STM. A subtask from the standardized Dutch test ‘FIK-2’ was used to measure verbal 
STM (Aukes & Eg, 1999). In this task children are asked to repeat a string of high frequent 
one syllable words in the same order. After an instruction and a practice item, the first item 
consists of a string of two words. The following items progress per two items with one word 
(i.e. item 1: two words, item 2: three words, item 3: three words, item 4: four words, item 5: 
four words, ect). The child is asked to repeat all words in the correct order for the item to be 
correct, slight mispronunciations were considered as correct. For each correct item the child 
scores one point, with a maximum of eight. After two mistakes the test is stopped. Reliability 
analysis on the test items’ correlation matrix (cases pair wise excluded) showed a moderate 
to good test reliability at all three measurements (T1 α = .62; T2 α = .66; T3 α = .98).
Home language. All parents received a questionnaire concerning demographic 
information, educational level and home language. Parents with less proficiency in the Dutch 
language could receive help with filling in the questionnaire from either test administrators or 
preschool teachers.
Procedure
After both schools and parents gave their consent in participating in the study the 
children’s vocabulary and STM were measured three times during the school year. The first 
measurement was in September (T1), followed by the second measurement in January (T2), 
and the third measurement in May (T3). The tests were administered in Dutch. Each child was 
tested individually in a separate room or quiet space outside the classroom. In four cases the 
test was stopped due to distress of the child.
Analyses
The study was based on a three wave longitudinal study design. Preliminary analyses 
were conducted to ensure no violation of the assumptions. Attrition analyses were conducted 
as attrition might be due to research variables. As missing data points were missing at 
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random, these data points were imputed by means of the Expectation-Maximization (EM) 
algorithm, in order to prevent a decrease in the statistical power and the validity of the study 
(Dempster, Laird & Rubin, 1977; Scheele, Leseman, & Mayo, 2010) in SPSS 19 (IBM Corp, 
2010). The algorithm defines the Maximum Likelihood of the missing data based on several 
iterations, resulting in estimates based on the population, improving the statistical power 
without changing the conclusions. Number of missing vocabulary data points was at T1 
8.0%, at T2 12.9% and at T3 33.0%. Number of missing STM data points was at T1 14.4%, 
at T2 18.5% and at T3 33.0%. Missing data points were imputed when children missed out 
on a test. When a child dropped-out of the study these scores were not imputed. Also no 
scores within tests were imputed, if a child failed to respond to any item the child received 
a score of zero. In order to examine differences in STM and vocabulary development for 
L1 and L2 children a 3 (time: T1 vs. T2 vs. T3) x 2 (home language: L1 vs. L2) repeated 
measures MANOVA was conducted with time as within-subjects factor and home language 
as between-subjects factor. 
In order to answer the first and second research question a SEM analysis was conducted. 
The first model tested the relation between STM and vocabulary (at three measurements over 
time) for both groups of children. The second multi-group model tested the relation between 
STM and vocabulary (at three measurements over time) for both groups L1 and L2 Dutch 
learning children. Path models were estimated in Lisrel 8.8 (Jöreskog & Sörbom, 1996). The 
goodness of fit of the models was assessed by means of six fit indices, a model fits well if 
p is higher than .05, GFI, NFI and CFI are above .90, AGFI is greater than .85 and RMSEA 
is below .05 (Browne & Cudeck, 1993; Hu & Bentler, 1999; Jaccard & Wan, 1996; Ullmann, 
2001).
Results
Study goals were first to investigate which STM – vocabulary relation is applicable for 
preschool children, and secondly to map the differences in the relations between STM and 
vocabulary development for L1 and L2 children. As the study was based on a longitudinal 
design in a preschool setting, there was possibility of drop-out during the study. Therefore 
attrition analyses were conducted. Children who no longer participated in the study at T3 were 
considered drop-outs (n = 153). Reason for drop-out was mainly transfer to primary school, 
further some children moved homes leaving the preschool. The attrition analyses showed 
that the drop-outs differed significantly in age and vocabulary from the children within the 
study sample. The drop-outs were significantly older (M = 38.0, SD = 3.9) than the children 
in the study (M = 35.2, SD = 5.2), t(462) = -6.0, p <.01. The drop-outs had significant higher 
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vocabulary scores at T1 (M = 29.6, SD = 11.0) and T2 (M = 34.2, SD = 10.9) compared to 
the children remaining in the study at T1 (M = 25.8, SD = 9.9) and T2 (M = 31.0, SD = 10.6), 
t(425) = -3.6, p <.01 and t(402) = -2.8, p <.01. Also the drop-outs had higher STM scores at 
T1 (M = 1.57, SD = 1.18) and T2 (M = 2.38, SD = 1.36), than the children remaining in the 
study (M = 1.1, SD = 1.06) and (M = 2.05, SD = 1.12), t(395) = -3.9, p <.01 and t(376) = -2.35, 
p <.05. The older children, with higher vocabulary and STM scores, transferred to primary 
school before the end of the school year, causing them to drop out of the study.
Table 4 shows the descriptive statistics for children’s vocabulary and STM scores on T1, 
T2 and T3 for L1 and L2 children. L2 children had lower vocabulary and STM scores on all 
three measurements than their L1 Dutch learning peers. 
Table 4
Mean vocabulary and STM scores for L1 and L2 learning children
L1 L2
n M (SD) Range n M (SD) Range
Vocabulary T1 317 28.8 (9.8)   0-44 68 14.5 (8.1)   0-38
Vocabulary T2 317 34.7 (8.8)   0-45 68 20.3 (10.0)   0-42
Vocabulary T3 317 38.4 (6.4) 11-45 68 28.2 (8.2) 10-45
STM T1 317 1.2 (1.1)   0-4 68 0.7 (1.0)   0-5
STM T2 317 2.3 (1.1)   0-6 68 1.7 (1.3)   0-5
STM T3 317 2.5 (1.1)   0-6 68 1.9 (1.1)   0-5
To investigate differences in STM and vocabulary development for L1 and L2 children, 
a 3 (time: T1 vs. T2 vs. T3) x 2 (home language: L1 vs. L2) repeated measures MANOVA 
was conducted with time as within-subjects factor and home language as between-subjects 
factor. The analysis indicated a main effect of time (F(2, 766) =584.7, p <.01). Children 
showed significant higher vocabulary scores (M T1 = 26.3; M T2 = 32.1; M T3 = 36.6) and higher 
memory scores (M T1 = 1.1; M T2 = 2.1; M T3 = 2.4) over time. The results further indicated 
a main effect of home language (F(1, 383) = 143.1, p <.01). L1 children showed higher 
vocabulary (M T1 = 28.8; M T2 = 34.7; M T3 = 38.4) and verbal short term memory (M T1 = 1.2; M 
T2 = 2.3; M T3 = 2.5) as opposed to L2 children (M T1 = 14.5; M T2 = 20.3; M T3 = 28.1 and M T1 = 
.7; M T2 = 1.7; M T3 = 1.9). The results showed an interaction effect of time x task (F(2, 766) = 
430.3, p <.01), L2 children showed a larger growth from T2 to T3 on the vocabulary task than 
L1 children, but there was no difference in growth for L1 or L2 children on the verbal short 
term memory task (see Figure 5a and Figure 5b). 
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Figure 5a. Repeated-measures MANOVA interaction effect time by task - vocabulary.
Figure 5b. Repeated-measures MANOVA interaction effect time by task - STM.
The associations between the predictor and outcome variables used in the path analysis 
are presented in Table 5a and b. Table 5b shows the correlations between the predictor and 
outcome variables for the L1 and L2 children separately.
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Table 5a
Correlations between the predictive and outcome variables used in the path analysis (n = 
385)
1. 2. 3. 4. 5. 6. 7.
1. Vocabulary T1 1.00
2. Vocabulary T2  .88** 1.00
3. Vocabulary T3  .85**  .89** 1.00
4. STM T1  .50**  .45**  .46** 1.00
5. STM T2  .45**  .51**  .49**  .50** 1.00
6. STM T3  .42**  .51**  .51**  .48**  .42** 1.00
7. Home language -.50** -.52** -.51** -.20** -.20** -.21** 1.00
Note. ** (p < .01) (2-tailed).
Table 5b
Correlations between the predictive and outcome variables used in the path analysis for L1 
(n = 317) and L2 (n = 68) children
L2
L1
1. 2. 3. 4. 5. 6.
1. Vocabulary T1 1.00 .81** .80** .42** .40** .35**
2. Vocabulary T2 .85** 1.00 .84** .44** .50** .52**
3. Vocabulary T3 .81** .86** 1.00 .45** .45** .60**
4. STM T1 .48** .42** .43** 1.00 .53** .53**
5. STM T2 .42** .48** .46** .47** 1.00 .49**
6. STM T3 .39** .48** .45** .44** .37** 1.00
Note. ** (p < .01) (2-tailed).
In order to answer the research questions, first a path model was constructed to test 
whether STM predicts vocabulary over time. The model did not fit to the data (chi square = 
27.62, p <.01, GFI = .97, AGFI = .79, NFI = .98, CFI = .98, and RMSEA = .18), indicating that 
this model does not explain the variance in the observed data. 
Therefore a path model was constructed to again test the reciprocal relation between 
verbal STM and vocabulary over time. The exploratory model included home language 
and all three STM variables which were related to each other and to the three vocabulary 
variables, resulting in a saturated model which provided a ‘perfect fit’ to the data (Welsch, 
Nix, Blair, Bierman, & Nelson, 2010). Next, we eliminated all non-significant paths, resulting in 
a final model which provided a close fit to the data (Chi square (6) = 9.03, p ≥ .05, GFI = .99, 
AGFI = .96, NFI = 1.00, CFI = 1.00, and RMSEA = .04). The path model is shown in Figure 6.
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Figure 6. Final exploratory SEM model (n = 385) of the relation between STM and vocabulary 
development. 
Note. The numbers indicate standardized Beta Coefficients.
The path model showed that home language had negative effects on T1 vocabulary and 
STM (β = -.50 and β = -.20). L2 children appeared to have lower STM and Dutch vocabulary 
at preschool entry and during the school year. The model showed low stability coefficients 
between STM scores over time from T1 to T2 and T3 (β = .36, β = .34), and large to moderate 
vocabulary stability coefficients (β = .85, β = .61 and β = .29). There was a positive influence 
of T1 vocabulary on T2 STM, however a negative effect on T3 STM, which can be explained 
as a repression effect for the large effect from vocabulary to STM (β = .27, and β = -.28). 
There was a large positive effect of T2 vocabulary on T3 STM (β = .61).
Next this model was tested for both groups of L1 and L2 children. The final model 
provided a close fit to the data for both groups (Chi square (9) = 8.72, p ≥ .05, GFI = 1.00, 
and RMSEA = .00). The model explained 25% of the variance in T1 vocabulary, 78% of the 
variance in T2 vocabulary, 81% of the variance in T3 vocabulary, 4% of the variance in T1 
STM, 30% of the variance in T2 STM, and 35% of the variance in T3 STM. The path model for 
both groups is shown in Figure 7a and 7b. 
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Figure 7a. Final SEM model (n = 317) of the relation between STM and vocabulary develop-
ment in L1 children. 
Note. The numbers indicate standardized Beta Coefficients.
Figure 7b. Final SEM model (n = 68) of the relation between STM and vocabulary develop-
ment in L2 children. 
Note. The numbers indicate standardized Beta Coefficients.
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With regard to the L1 group, the model showed low stability coefficients between verbal 
memory scores over time from T1 to T2 and T3 (β = .34, β = .29), and large to moderate 
vocabulary stability coefficients (β = .85, β = .62 and β = .28). Vocabulary had an effect on 
STM from T1 to T2 and T3 (β = .26, β = -.20) and from T2 to T3 (β = .49). For L1 children 
a higher vocabulary was beneficial to STM development. With regard to the L2 group, the 
model appeared similar to that for the L1 children, with the exception of the relation between 
T1 vocabulary to T3 STM, which was not significant for the L2 children. For the L2 children the 
model showed a relation between STM T2 and STM T3 (β = .25) This model indicated that a 
higher vocabulary is beneficial to STM development for L2 children. 
Discussion
The current study investigated the relation between STM and preschool vocabulary 
development in first and second language learners with a longitudinal design to provide 
direction to future research and interventions aimed at STM and vocabulary development 
before the start of formal education. Two possible hypotheses regarding the direction of the 
relation between STM and vocabulary development have been proposed in the literature. First 
it is proposed that STM influences vocabulary development (Baddeley, 2003), and second 
that vocabulary development is beneficial to STM development (Majerus et al., 2006). 
The present study shows that both L1 and L2 children progressed to the same extent in 
their vocabulary and STM development over the three measurements. Interestingly, in both 
L1 and L2 children it was found that vocabulary development predicted the development 
of STM. It can be concluded that at preschool level vocabulary development had a positive 
relation with children’s performance on a verbal STM task. Apparently, the size of the mental 
lexicon helps children in accomplishing tasks for which a verbal short-term storage demand 
is required. The relation between STM and vocabulary development was expected to differ 
for L1 and L2 children (Puma et al., 2010). The final path model with data from the total group 
showed that home language indeed has an impact on both vocabulary level at preschool 
entry, and vocabulary development over time. L2 children had lower vocabulary at preschool 
entry and showed a slower vocabulary growth than L1 children. Moreover, the model showed 
that L2 acquisition influences the child’s STM at preschool entry. There is no influence of 
home language on STM development, other than through the STM autoregression effects. 
Thus, although their entry level is lower, bilingual children’s STM develops at the same pace 
as with monolingual children. Contrary to the hypothesis, it was evidenced that the relation 
between STM and vocabulary development was highly similar for L1 and L2 children, in that 
in both groups children’s STM development was found to be predicted by their vocabulary 
development. 
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This result can be tentatively explained by an underestimation of the bilingual children’s 
vocabulary knowledge due to the fact that only their L2 vocabulary was measured. It might 
well be the case that their vocabulary in their home language is larger, or at least adds up 
to their L2 vocabulary (Vermeer, 2001), bringing it to the same level as the L1 children’s 
vocabulary. Whereupon the L2 children’s STM development can benefit in a similar manner 
from their vocabulary knowledge. But, as we tested only the children’s L2 vocabulary, we 
cannot conclude this from the current model. Future research regarding the relation between 
STM and vocabulary development in bilingual children should therefore incorporate the 
children’s L1 proficiency. 
The found direction in the relation between vocabulary development and STM 
development in young L1 and L2 children has theoretical implications. The fact that the 
development of STM is partly predicted by vocabulary development is in accordance with 
the lexical restructuring hypothesis stating that lexical representations need to become more 
specified in order to be able to store lexical items for subsequent retrieval as is required in 
a word span task. It can thus be predicted that a lack of specificity in lexical knowledge will 
hinder the emergence of verbal short-term memory capacity. Children with large vocabularies 
can thus be expected to have highly specified phonological and semantic representations 
of specific words which enable them to hold series of word forms in memory (Engel de 
Abreu & Gathercole, 2012; van Goch, McQueen, & Verhoeven, 2014). Moreover, the present 
findings are in line with previous studies showing that verbal STM capacity is at least partly 
dependent on lexical knowledge. With respect to word span, it has been found that word 
status and word frequency can be seen as predictors (Majerus & van der Linden, 2003; 
Gathercole, Pickering, Hall, & Peaker, 2001). Intervention programs focussing on developing 
STM should therefore incorporate training that fosters vocabulary development.
Of course, several limitations apply to this study. First, we used a singular word span task 
to measure STM, which could perhaps be measured more adequately with multiple tasks. 
As this was a large scale research project we opted to measure several skills with a limited 
number of tasks rather than using several tasks to measure one skill. It is important to note 
that the word span task used to tap STM capacities might have been difficult for children at 
preschool level. Indeed, our data show that 3-year-old children find it hard to memorize series 
of isolated words, even though the children performed above chance level. It might well be 
that the present task requires young children’s in-depth processing of the verbal information, 
and thus measuring a certain amount of ‘elaborated’ STM or even working memory. Perhaps, 
this more advanced STM benefits more from a child’s vocabulary than an ‘easier’ STM ability 
such as non-word repetition. We cannot answer this question with our current data, therefore 
future research is necessary.
Second, it should be acknowledged that in the present study the vocabulary of bilingual 
children was measured in their L2 only. As the L2 children scored lower on the vocabulary 
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test, this could have implications for the interpretation of the results, as this difference in 
vocabulary could limit the bilingual children’s capacity to perform the Dutch word span task. 
However, when looking at the mean vocabulary scores at preschool entry, this level can 
be considered sufficiently high to be sure that the words presented in the word span task 
were known to both the L1 and L2 children. In order to provide a better account of lexical 
learning in these children it can be recommended in future studies to tap their vocabularies 
in both their L1 and L2. It might also be interesting to examine children’s STM in both their L1 
and L2 in order to find more evidence of the role of word familiarity in children’s verbal STM 
development.
Finally, SES was not incorporated as a factor in the current study, though literature shows 
that SES has an influence on vocabulary development. As many families with a migrant 
background also have a low SES, this poses an extra complication for bilingual children to 
learn the L2 vocabulary. In the current sample no difference was found in the SES distribution 
between the L1 and L2 children. The difference in vocabulary and STM scores therefore 
cannot be attributed to a difference in social capital between the L1 and L2 children, but 
can be attributed to a difference in L2 language proficiency. This distribution is no correct 
representation of the Dutch society (CBS, 2014), therefore we have to be conservative while 
interpreting the results. 
In conclusion, because in previous research a longitudinal approach in explaining the 
relation between STM and vocabulary development was lacking, the present study can be 
seen as a mapping of the relation between STM and vocabulary development at preschool 
age. This study showed that STM is predicted by preschool vocabulary, and that this relation 
is highly similar for L1 and L2 children, notwithstanding the fact that the L2 children lag behind 
their L1 peers in both vocabulary and STM development. This is not only of theoretical interest. 
It also helps future development of Early Education and Care interventions concerning STM 
and vocabulary development for L1 and L2 children. 
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Abstract
Foundational literacy skills such as vocabulary and phonological awareness are key 
to word decoding and literacy development for both first (L1) and second (L2) language 
learning children. As language development can differ due to children’s home language, 
this might influence the relation between vocabulary and phonological awareness and early 
word decoding in Grade 1 and 2. In the present study, the relation between vocabulary 
and phonological awareness of large samples of both L1 and L2 Dutch language learners 
in kindergarten, on the one hand, and word decoding in first and second grade, on the 
other hand, was examined following a longitudinal design. The results indicated that 
home language had an indirect effect on word decoding via vocabulary and phonological 
awareness, and that no interaction effects were present, indicating that, even though a 
minority home language tends to predict lower scores on vocabulary and phonological 
awareness, L2 learning children are able to successfully learn word decoding in the early 
elementary grades.
Introduction
Word decoding is important for children’s language development as they can draw 
from a large source of more complex words in texts and books next to day-to-day spoken 
language to further develop their vocabulary knowledge. For bilingual children learning L2 
word decoding might act as an even more important source for vocabulary development 
(Verhoeven, van Leeuwe, & Vermeer, 2011). When they learn to read, children have to 
learn to match print to phonological representations. The role of phonological awareness 
in the acquisition of the word decoding skill has frequently been shown in the empirical 
literature (Bialystok, 2007). In addition, vocabulary knowledge has been shown to impact 
word decoding development (Garlock, Walley, & Metsala, 2001). Bilingualism has been 
evidenced as an important factor in both children’s vocabulary and phonological awareness 
development (Kang, 2012; Scheele, Leseman, & Mayo, 2010). As language development 
can differ due to children’s home language (for example majority or minority home language) 
and differences in language input, this might influence the relation between vocabulary and 
phonological awareness and early word decoding in Grade 1 and 2. It is therefore important to 
study early word decoding development in both first (L1) and second (L2) language learning 
children. The present study aims to relate home language to vocabulary and phonological 
awareness development in kindergarten and word decoding in Grade 1 and 2. 
For both L1 and L2 children learning to decode words - to be able to accurately retrieve 
the phonological code for a written word - is a major achievement of early schooling. It 
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is important for a child’s further development of reading and reading comprehension and 
consecutively for academic achievement and a successful school career (de Jong & van 
der Leij, 2003). In addition, learning to decode is important to acquire a larger and more 
complex vocabulary (Stanovich, 2000; Verhoeven et al., 2011). Through books and written 
texts children encounter a large quantity of more complex words which are not often used in 
daily spoken language. Especially for bilingual children, who might have lower L2 language 
development than their L1 peers, learning to read provides a possibility to further acquire L2 
vocabulary. However, learning word decoding (in the majority language) might be influenced 
by bilingual children’s lower L2 language development. In order to learn to read children need 
to have the ability to connect graphic units to phonological segments. Next to phonological 
awareness, vocabulary knowledge is an important skill in learning to read so that children 
can understand what the word means after decoding the pronunciation of a word.
 Both vocabulary and phonological awareness are indicators of the lexical restructuring 
process, where children early in their vocabulary development have relatively holistic lexical 
representations of words in their memory. As their vocabulary increases it becomes necessary 
to specify these representations at the phonological and semantic level (Majerus, Poncelet, 
Greffe, & van der Linden, 2006; Munson, Edwards, & Beckman, 2005). The more the lexicon 
is phonologically and semantically specified, the easier it will be for the child to differentiate 
between word forms as well as word meanings, which will benefit their learning to decode 
(Metsala, 1999). Both vocabulary and phonological awareness are related to bilingualism in 
terms of both advantages and disadvantages (Bialystok, 2007).
Phonological awareness refers to the ability to attend to, isolate, and manipulate the 
sound structure of oral language (Torgesen, Wagner, & Rashotte, 1994). Children need to 
learn that there are distinct speech sounds in words and the relation between these sounds 
and letters. Phonological awareness has frequently been shown to be strongly predictive 
in the acquisition of the word decoding skill (Ehri et al., 2001; Hulme et al., 2002; Lervåg, 
Bråten, & Hulme, 2009; Melby-Lervåg, Lyster, & Hulme, 2012;). Phonological awareness 
predicts word decoding development in languages with different orthographic transparency 
(Caravolas et al., 2012; Caravolas, Volín, & Hulme, 2005). 
Bilingualism has been shown to benefit phonological awareness development (Kang, 
2012; Melby-Lervåg & Lervåg, 2011). The advantage of bilingualism seems related to the 
transferability of these skills between the first and second language (Bialystok, Luk, & Kwan, 
2005). It is thought that bilingual children’s development of phonological awareness skills 
benefits from the need to code switch between the two languages (Bialystok, 2009). The 
advantage of bilingualism for the development of phonological awareness may indirectly 
influence the development of word decoding skill in L2 children.
A second factor in predicting word decoding is vocabulary knowledge. Studies have 
indicated an effect of vocabulary on word decoding, although there is also research with 
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less support for the effects of vocabulary on word recognition (Muter, Hulme, Snowling, & 
Stevenson, 2004). Children with more elaborated vocabulary read more easily than less 
proficient children (Adams, 1990). A longitudinal study by Verhoeven and colleagues (2011) 
mapped the relation between vocabulary, decoding and reading comprehension, indicating 
an effect of vocabulary on word decoding. Ouellette and Beers (2010) found that vocabulary 
predicted Grade 1 word recognition. In a study by Sénéchal and LeFevre (2002) preschoolers’ 
vocabulary and listening comprehension predicted Grade 1 word decoding. 
Disadvantages of bilingualism are noticeable in children’s vocabulary knowledge. 
Vocabulary development appears to follow the same course in bilingual and monolingual 
children. However, vocabulary development is benefited by quantity, lexical richness, and 
syntactic complexity of the language input (Hoff & Naigels, 2002). A rich language input 
might be less available for the bilingual child learning the majority language when this is 
not its home language and in which language its parents might be less fluent (Scheele, 
Leseman, & Mayo, 2010). Bilingual children tend to have smaller vocabularies in each of their 
languages than do monolingual children (Janssen, Bosman, & Leseman, 2013; Oller & Eilers, 
2002; Verhoeven, 2000). 
Bilingualism thus has consequences for the acquisition of each language through its 
impact on children’s phonological awareness skills and vocabulary. This might subsequently 
have consequences for learning to read in the second language. A positive influence 
of bilingualism on phonological awareness, which in turn influences word decoding 
development, suggests that bilingual children would have higher word decoding skills than 
monolingual children. However, because reading instruction strongly builds on oral language 
proficiency, bilingual children’s lower (L2) vocabulary knowledge might influence their 
reading development (Bialystok, 2007). A study by Miller and colleagues (2006), looking at 
the relation between oral language and reading within and between languages for bilingual 
children, indeed indicated that oral language skills predicted reading development in both 
the first and second language. Following these results one would expect bilingual children to 
have lower word decoding skills than monolingual children. From a meta-analysis, however, 
Lesaux et al. (2006) concluded that there were no differences in word decoding skills between 
L1 and L2 learners. Similarly, studies regarding learning to decode in Dutch, a language with 
a relatively transparent orthography, showed that L1 and L2 children’s initial decoding skills 
were at a similar level and that word decoding development was equally strong within both 
groups (Droop & Verhoeven, 2003; Jongejan, Verhoeven, & Siegel, 2007). These studies 
seem to indicate that less proficiency in Dutch vocabulary does not hamper the acquisition of 
word decoding skills and that these are transferable from first to second language. However, 
given the lack of rigorous longitudinal designs it is still by no means clear to what extent 
vocabulary and phonological awareness differentially relate to the development of word 
decoding in first and second language learners.
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Therefore this study investigates the early language development process starting from 
Dutch vocabulary and phonological awareness skills in the second year of kindergarten to 
Dutch word decoding in Grade 1 and Grade 2 for L1 and L2 children. In the Netherlands, 
the majority of immigrants are sequential bilinguals, where children learn a minority language 
at home and learn the majority language (Dutch) when they start preschool or kindergarten. 
Bilingual children in the Netherlands often receive literacy instruction in their second language 
only.
The following research questions were addressed in this study: 
• To what extent do L1 and L2 children differ in vocabulary and phonological awareness in 
kindergarten and word decoding skills in Grade 1 and 2?
• Do vocabulary and phonological awareness in kindergarten predict word decoding in 
Grade 1 and 2 to the same extent for L1 and L2 children?
The hypothesis is that home language influences both vocabulary and phonological 
awareness, and in particular that children with a minority home language score higher on 
phonological awareness, but lower on L2 (Dutch) vocabulary (Melby-Lervåg & Lervåg, 
2011; Oller & Eilers, 2002). We also expected both phonological awareness and vocabulary 
knowledge to predict word decoding (Garlock, Walley, & Metsala, 2001). Home language 
would then influence word decoding indirectly both through vocabulary and phonological 
awareness skills. 
Method
Participants
A total of 1110 children from 59 kindergarten groups (39 primary schools located in 
average sized cities in the middle of the Netherlands) participated in this study. The study 
is based on three cohorts with different children (n = 427; n = 368; n = 315). Table 6 shows 
the measurement points for all cohorts. The first cohort started in preschool, the second 
cohort started in K1, the third cohort started in K2. For the purpose of this study, only the 
measurement points from K2 and beyond were included. Vocabulary and phonological 
awareness were measured in K2, word decoding was measured in Grade 1 and Grade 2.
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Table 6
Measurements for each cohort
Cohort
1 2 3
Preschool X
Kindergarten 1 (K1) X X
Kindergarten 2 (K2) X X X
Grade 1 X X X
Grade 2 X
Note. The preschool and K1 measurements were not included in this study. Cohort 1 n = 427; cohort 2 n = 368; cohort 
3 n = 315.
Of all Dutch children between two and a half  to four years of age 36% attended a preschool 
in 2013 (Buitenhek, 2014). When children turn four years of age they start kindergarten, 
which is composed of two years (K1 and K2). In the Netherlands, most kindergarten classes 
are multi-grade classes including first and second year kindergartners, the second and third 
cohort are therefore combined in one class for the first year of the study. 
 Children’s home language was defined by the language the mother, often the main 
caregiver, spoke at home with the child. When this was any other than Dutch the children 
were defined as ‘second language learners’. There was quite some variety in children’s first 
language. The first language of the children in the first cohort was: 68% Dutch, 7.7% Arabic/
Turkish, 0.6% Berber, 1.7% a western European language, and 4.8% yet another language 
(14 different languages such as Bosnian, Russian or Farsi). The first language of the children 
in the second and third cohort was: 66.2% Dutch, 5.5% Arabic/Turkish, 1% Berber, 2% a 
western European language, and 3.7% yet another language (16 different languages such 
as Chinese, Tamil or Vietnamese). 
Materials
Receptive vocabulary: Dutch Language Test for All Children [Taaltoets Alle 
Kinderen]. The passive vocabulary task from the Dutch Language Test for All Children (four 
to nine years of age) was used to measure children’s receptive vocabulary. This measure 
was developed and standardized by the Dutch Institute for Educational Measurement 
Development (Verhoeven & Vermeer, 2006). The digital test consisted of 96 items. Each 
item showed four pictures. The computer orally questioned the children to indicate a certain 
object or construct and the children answered by clicking on one of the pictures. The test 
items were of increasing difficulty. Testing was terminated after five consecutive mistakes. 
The maximum score was made up by the total correct answers.
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Expressive vocabulary: Dutch Language Test for All Children [Taaltoets Alle 
Kinderen]. The expressive vocabulary task from the Dutch Language Test for All Children 
(four to nine years of age) was used to measure children’s expressive vocabulary. 
This measure was developed and standardized by the Dutch Institute for Educational 
Measurement Development (Verhoeven & Vermeer, 2006). The test consisted of 45 items. 
The test administrator asked the children to describe the meaning of a certain object or 
construct. The test items were of increasing difficulty. Testing was terminated after five 
consecutive mistakes.
Phonological awareness: Screening instrument for early literacy 
[Screeningsinstrument beginnende geletterdheid]. The screening instrument for early 
literacy is a standardized Dutch test that measures children’s phonological awareness. This 
measure was developed and standardized by CITO, the Dutch Institute for Educational 
Measurement Development (Vloedgraven, Keuning, & Verhoeven, 2009). Three digital 
subtests were used, Rhyme, Letter Knowledge and Syntheses.
Rhyme. The test consisted of 15 items. Each item showed four full color pictures. The 
computer named all the pictures, and then asked the children to indicate the picture that 
rhymed with a mentioned word. The children answered by clicking on one of the pictures. 
The task consisted of only CVC words. 
Letter knowledge. The test consisted of 34 items. Each item showed four letters. The 
computer named all the letters, and then asked the children to indicate the picture that 
showed a certain letter. The children answered by clicking on one of the pictures. 
Syntheses. The test consisted of 15 items. Each item showed four full color pictures. The 
computer named all the pictures, and then asked the children to indicate the picture that 
corresponded to the word that was spelled. 
First phoneme identification. The test consisted of 15 items. Each item showed four full 
color pictures. The computer named all the pictures, and then asked the children to indicate 
the picture that started with the same letter mentioned next by the computer.
Word decoding. Children’s word decoding abilities were measured using the Three-
Minutes-Task [Drie minuten Test] (Verhoeven, 1995), a standardized Dutch task which 
consists of three different reading cards of 150 words each; the first card contains CVC-
words, the second monosyllabic words with consonant clusters (i.e., CCVC-words), the third 
bi- and polysyllabic words. Per card, the children are asked to correctly read aloud as many 
words as possible within one minute. The reliability has been shown to be good, α = .96 
(Krom, Jongen, Verhelst, Kamphuis, & Kleintjes, 2010).
Questionnaire. Parents received a questionnaire regarding general demographic 
information concerning their child’s age, gender, SES and migrant background. A total of 
1110 questionnaires was sent, 865 were completed (78%). The questionnaires were in Dutch. 
Parents with less proficiency in Dutch could receive help with filling in the questionnaire from 
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either test administrators or the teachers. In the preschool cohort one parent asked help 
filling out the questionnaire. 
Procedure
After schools and parents gave their informed consent for participating in the study, 
children’s vocabulary and phonological awareness skills were measured once at the end 
of each year. Children’s word decoding skills were measured at the end of both Grade 1 
and Grade 2. The tests were administered in Dutch. Each child was tested individually in a 
separate room or quiet space outside the classroom. In four cases the test was stopped due 
to distress of the child.
Analyses
The study was based on a three wave longitudinal cohort study design. Goal of the 
study was to determine whether home language influences the relation between vocabulary 
knowledge and phonological awareness in K2 and word decoding skills in Grade 1 and 2. 
The variables vocabulary, phonological awareness and word decoding were construed from 
the mean z-scores of the subtests. In order to answer the first research question analyses 
of variance were conducted. In order to answer the second research question Structural 
Equation Modeling (SEM) analyses were conducted. The models were analyzed to test the 
relation between home language (L1 = 2; L2 = 1), vocabulary, phonological awareness and 
word decoding in Grade 1 and 2. Path models were estimated in Lisrel 8.8 (Jöreskog & 
Sörbom, 1996). The goodness of fit of the models was assessed by means of six fit indices; 
a model is considered to fit well if p is larger than .05, GFI, NFI and CFI are above .90, AGFI 
is above .85 and RMSEA is below .05 (Browne & Cudeck, 1993; Hu & Bentler, 1999; Jaccard 
& Wan, 1996; Ullmann, 2001).
Results
Study goal was to investigate whether vocabulary and phonological awareness 
predicted word decoding in a similar process for L1 and L2 learning children. Descriptive 
statistics for all predictors and the outcome variables are presented in Table 7. With regard 
to the first research question the analyses of variance showed statistically significant 
differences between L1 and L2 learning children in K2 in vocabulary (F(1,754) = 189.13, 
p <.00) and phonological awareness (F(1,632) = 35.38, p <.00). No statistically significant 
differences in word decoding in Grade 1 and 2 were found for L1 and L2 learning children 
(F(1,502) = 2.06, p >.05; F(1,222) = .09, p >.05). The associations between the predictors 
and outcome variables resulting from path analyses are presented in Table 8a. Table 8b 
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shows these associations separately for L1 and L2 children. The overall correlations showed 
that vocabulary and phonological awareness were statistically significant and moderately 
related (r = .57, p < .01). Home language was significantly related to both vocabulary and 
phonological awareness with a moderate to small correlation (r = .45, p < .01; r = .23, p < .01), 
which indicated that children learning Dutch as a second language had lower vocabulary 
and phonological awareness scores than children with Dutch as their first language. There 
was no statistically significant relation between home language and word decoding in Grade 
1 or 2. The separate associations for L1/L2 children showed that for L2 children vocabulary 
and word decoding Grade 1 and 2 appeared to be higher correlated (r = .40; r = .46) than 
for L1 children (r = .27; r = .38). Thus when children had higher vocabulary scores they 
had higher word decoding scores in both Grade 1 and Grade 2 and this relation seemed 
to be stronger for L2 children than for L1 children. The relation between vocabulary and 
phonological awareness appears to be higher for L2 children (r = .67) than for L1 children (r 
= .52). When children had higher vocabulary scores they tended to have higher phonological 
awareness scores and, again, this relation seemed to be stronger for L2 children than for L1 
children. The relation between phonological awareness and word decoding was similar for 
L1 and L2 children. 
Table 7
Descriptive statistics
Variable L1 L2
n % M (SD) n % M (SD)
SES High
Middle
Low
112
293
368
14.4
37.6
47.2
45
42
52
30
28
34
Migrant background Dutch
Non-Dutch
662
113
84.9
14.5
6
138
4
92
Receptive vocabulary 639 65.64 (12.74) 117 48.47 (15.15)
Expressive vocabulary 640 16.87   (6.11) 118 9.63   (5.48)
Rhyme 607 12.45   (2.23) 111 10.89   (2.93)
Letter Knowledge 605 25.07   (7.40) 111 22.99   (8.28)
Syntheses 621 12.15   (3.27) 110 10.03   (4.12)
Begin phoneme identification 554 11.52   (3.52) 97 9.44   (3.89)
Vocabulary 638 0.23   (0.80) 97 -0.89   (0.84)
Phonological awareness 536 0.35   (1.44) 37 -0.63   (1.75)
Word decoding Grade 1 425 0.00   (0.98) 47 0.11   (1.05)
Word decoding Grade 2 176 0.05   (0.99) 117 0.00   (1.00)
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Table 8a
Correlations between predictor and outcome variables (n = 1110)
Variable 1. 2. 3 4. 5.
1. Home language 1.00
2. Vocabulary K2 .45** 1.00
3. Phonological awareness K2 .23** .57** 1.00
4. Word decoding Grade 1 -.06 .21** .40** 1.00
5. Word decoding Grade 2 .02 .36** .51** .83** 1.00
Note. * (p < .05) (2-tailed), ** (p < .01) (2-tailed).
Tabel 8b
Correlations between the predictive and outcome variables for L1 (n = 780) and L2 (n = 150) 
children
L2
L1 1. 2. 3. 4.
1. Vocabulary K2 1.00 .67** .40** .46**
2. Phonological awareness K2 .52** 1.00 .37** .50**
3. Word decoding Grade 1 .27** .45** 1.00 .87**
4. Word decoding Grade 2 .38** .53** .83** 1.00
Note. * (p < .05) (2-tailed), ** (p < .01) (2-tailed).
To answer the second research question path models were analysed in two phases. For 
the first phase a model was analysed to test whether vocabulary and phonological awareness 
predicted word decoding in Grade 1 and 2. For the second phase home language was 
added to test whether home language had an effect on the coefficients in the model. 
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Figure 8. Final SEM model of the relation between vocabulary, phonological awareness and 
decoding in Grade 1 and 2 (n = 1110). 
Note. The numbers indicate standardized Beta Coefficients. Only significant paths are represented here.
The final model for the first phase provided a close fit to the data (χ2(1) = .63, p ≥ .05, 
GFI = 1.00, AGFI = 1.00, NFI = 1.00, CFI = 1.00, and RMSEA = .00). The model explained 
16% of the variance in word decoding Grade 1 and 75% of the variance in word decoding 
Grade 2. The path model is shown in Figure 8. This path model showed that there was an 
autoregression effect from word decoding Grade 1 to word decoding Grade 2 (β = .75). As 
expected, phonological awareness influenced both word decoding in Grade 1 and Grade 
2 (β = .40 and β = .14). Thus there was an effect of phonological awareness on early word 
decoding skills in Grade 1 and, through the autoregression effect, on word decoding skills in 
Grade 2. The direct effect on word decoding skills in Grade 2 suggests an effect on growth 
in word decoding as well. Also as expected, vocabulary predicted word decoding in Grade 
2 (β = .12), however it did not predict word decoding in Grade 1. 
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Figure 9. Final SEM model of the relation between home language, vocabulary, phonological 
awareness and decoding in Grade 1 and 2 (n = 1110). 
Note. The numbers indicate standardized Beta Coefficients. Only significant paths are represented here.
The final model for the second phase fitted to the data (χ2(2) = 5.44, p ≥ .05, GFI = 1.00, 
AGFI = .99, NFI = 1.00, CFI = 1.00, and RMSEA = .04). The model explained 18% of the 
variance in word decoding Grade 1 and 74% of the variance in word decoding Grade 2. The 
path model is shown in Figure 9. The path model showed similar relations and coefficients 
for vocabulary, phonological awareness and word decoding as the first phase model. The 
model further showed that home language predicted both vocabulary and phonological 
awareness (β = .45; β = .23). Thus, children with a Dutch background had higher vocabulary 
and phonological awareness skills, this effect was stronger for vocabulary than phonological 
awareness. This result supports the expected relation for vocabulary. However the expectation 
that learning a second language would be beneficial for phonological awareness was not 
supported by the results. The model showed a direct relation between home language and 
word decoding in Grade 1 (β = -.16), this relation would indicate that L1 children would have 
lower word decoding skills in Grade 1 than L2 children when the influence of vocabulary and 
phonological awareness would be controlled. 
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Discussion
This study was designed to longitudinally investigate whether home language influences 
children’s vocabulary, phonological awareness and word decoding skills and whether it 
mediates the relations between these factors. With the use of SEM analysis, the relative 
importance of the factors was analysed. The results indicated that home language had an 
impact on children’s vocabulary and phonological awareness skills in K2, and that it had an 
indirect effect on word decoding.
 Even though the relations between home language and vocabulary and phonological 
awareness were expected, we did not expect the finding that bilingual children scored lower 
on both vocabulary and phonological awareness measures than children with Dutch as 
their first language. Based on previous studies the hypothesis was that bilingualism would 
have a beneficial effect on phonological awareness skills (Melby-Lervåg & Lervåg, 2011). 
In a recent review Barac, Bialystok, Castro, and Sanchez (2014) stated that research shows 
inconsistent findings regarding phonological awareness skills in preschool children and 
whether bilingualism ‘facilitates, hinders or does not make a difference’. This finding might be 
explained because the phonological awareness measures used in this study had a linguistic 
component which might have impacted the L2 children’s scores. 
Word decoding skills in Grade 1 were predicted by phonological awareness skills, and 
the word decoding skills in Grade 2 were predicted by both phonological awareness and 
vocabulary skills. The model indicates that phonological awareness skills are important 
during the initial stages of word decoding in a transparent orthography (Grade 1). However 
during the later stages of word decoding (Grade 2), when children have mastered the 
early word decoding skills, vocabulary also plays a role in predicting word decoding skills. 
Children now appear to use their semantic knowledge, next to their phonological awareness 
skills, to decode and read more complex words.
The results indicate an indirect effect of home language on word decoding. The effect 
of home language takes place mainly through children’s phonological awareness skills on 
decoding Grade 1 and 2. The early differences between L1 and L2 learning children might 
be most noticeable on vocabulary measures, but this has less effect on word decoding 
than the differences on phonological awareness measures. The finding that phonological 
awareness predicts word decoding is in line with previous research (Melby-Lervåg et al., 
2012). The rather small effect of vocabulary was also found in the study by Verhoeven and 
colleagues (2011) and can be attributed to the transparent Dutch orthography, as a result of 
which vocabulary is less necessary in the process of learning to read. 
The question remains whether differences in vocabulary and phonological awareness 
skills for L1 and L2 children can explain differences in word decoding skills. Based on our 
findings we may conclude that the answer would have to be no, not exclusively. The data 
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show that minority home language has a negative effect on both phonological awareness 
and vocabulary, and these factors in turn influence word decoding, indicating thus an 
indirect effect of home language. We would therefore expect L2 children to have lower word 
decoding scores, but the results in this study however did not show significant difference in 
word decoding skills for L1 and L2 learning children. This may indicate that other factors, 
such as executive functions, influence word decoding development as well.
Bilingualism might facilitate the development of these factors and consequently bilingual 
children can compensate for their lower scores on vocabulary and phonological awareness 
measures. This would be in line with the direct negative relation from home language to 
word decoding Grade 1 shown in the SEM model. Because of the differences in vocabulary 
and phonological awareness skills between L1 and L2 children, the direct relation between 
home language and word decoding cannot be properly interpreted. The nonsignificant 
correlation between home language and word decoding skills indicates that L2 children 
in some way compensate for their lower levels of phonological awareness and vocabulary. 
One of these compensating factors for bilingual children could be executive functioning. 
Executive functions are defined as cognitive functions that control and regulate cognitive 
and behavioural processes. Core functions are inhibition, working memory, and cognitive 
flexibility (Diamond, 2013). 
Research indicates that children benefit from their bilingual knowledge with regard to 
their executive functions development (Barac, Bialystok, Castro, & Sanchez, 2014; Bialystok, 
2009; Goriot, Denessen, Bakker, & Droop, 2015). It is thought that the development of 
bilingual children’s executive function skills benefits from the necessity for these children 
to differentiate between two languages, needing to code switch and decide when to use 
which words and grammar from each language (Janssen, Bosman, & Leseman, 2013). 
Bilingualism seems to benefit the development of executive functioning especially when 
children use both their L1 and L2 from a young age (Carlson & Meltzoff, 2008). Research 
shows that executive functions are predictive of early literacy development and learning 
word decoding (Cartwright, 2012). For word decoding children need to be able to switch 
between the spoken and written form of words and retrieve the word meanings (Arrington, 
Kulesz, Francis, Fletcher, & Barnes, 2014). During this learning process bilingual children 
might benefit from their better-developed executive functions due to learning two languages 
simultaneously.
The results of this study have implications for curriculum development and educational 
policy for (bilingual) children. As the effect of home language is both hindering as well 
as (possibly) beneficial for bilingual children learning to decode words in their second 
language, the educational content should be adapted to address both these weaknesses 
and strengths. Children can be stimulated at an early age to develop both vocabulary and 
phonological awareness skills through high quality language input in a meaningful context, 
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for example by means of dialogic reading (Mol, Bus, & de Jong, 2009; Wasik & Hindman, 
2011). By giving proper attention to these strengths, children’s word decoding skills can 
develop further, which can ensure that children develop a solid base to start formal (literacy) 
education in Grade 1. Several studies show interventions that benefit the development of 
executive functions (Diamond & Lee, 2011).
Of course, the present study has some limitations. First, this study has a longitudinal 
design, however it did not include vocabulary and phonological awareness measurements 
at a younger age, for example of the first kindergarten year. Therefore we cannot draw any 
conclusions with regard to the development of vocabulary and phonological awareness, 
the relation between these factors or the influence of home language on the development 
of these factors. Second, the study did not incorporate how proficient the bilingual children 
were in their L1. Hoff (2006) pointed out that bilingual children likely learn different sets of 
words related to each setting, so they would learn a more academic vocabulary at school, 
and more day-to-day vocabulary at home. It is very possible that the children’s L1 and L2 
semantic knowledge combined is equal to or larger than that of the L1 learning children 
(Mancilla-Martinez & Vagh, 2013). Even though they lack the L2 vocabulary knowledge, the 
semantic knowledge might still be of use when learning to decode in the second language. 
It is outside the scope of this study to determine whether and how bilingual children’s L1 
semantic knowledge impacts their word decoding development. Also, the study did not 
differentiate to the variety in children’s home languages, because the number of children 
in each group would be very small. However, it might be useful to test these differences in 
future research as languages with different orthographic transparencies might have different 
effects on learning to decode in a second language. For example differences in orthography 
of Dutch and Arabic, one of the larger minority languages in the Netherlands, as Ibrahim 
and colleagues (2007) found that for Arabic speakers the correlation between reading 
performance and phonological abilities was very weak. Also, western European languages 
might benefit a child more because they have more cultural and linguistic similarities to the 
Dutch language than for example Chinese.
To conclude, the present study shows that bilingual children’s home language has a 
direct effect on phonological awareness and vocabulary and via these factors an indirect 
effect on word decoding. Home language has no effect on the relations between these 
components. It shows that, even though a minority home language tends to predict 
lower scores on vocabulary and phonological awareness measures, children are able to 
successfully compensate with regard to their word decoding skills and prevent them to some 
extent to contract an initial delay. This ensures that bilingual children will be able to tap 
into a large source of words through their word decoding skills for their further vocabulary 
development, which opens the way to literacy and is of great importance to their further 
school career.
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Abstract
Children from families with low socioeconomic status (SES) and/or a migrant background 
are at risk for a lower vocabulary at primary school entry. This might cause problems for 
them when learning to read and write and impacts their further school career. An important 
Early Childhood Education (ECE) goal is to stimulate several developmental areas, with an 
emphasis on language development, in preschool and the first grades of primary school. 
An interactive storybook based (ISB) intervention was developed in order to strengthen 
the existing integral ECE programs with regard to language stimulation. The current study 
(pre-test-post test control group design) investigated whether the ISB intervention, when 
used in combination with an integral ECE program, has an effect on preschool vocabulary 
development (N=369). Receptive and expressive vocabulary were tested three times during 
the intervention year. Results showed significant effects of SES and migrant background, but 
no significant effect of the ISB intervention on vocabulary scores. Using the ISB intervention 
in combination with an integral ECE program results in a similar effect as solely using an 
integral ECE program with regard to preschool vocabulary development. 
Introduction
An important step in a child’s language development is building its vocabulary 
(Marchman & Fernald, 2008). Sufficient vocabulary skills are essential to be able to learn to 
read and write (Sénéchal, Ouellette, & Rodney, 2006) and to ensure a successful progress of 
the child’s school career (Dickinson, Darrow, & Tinubu, 2008). To prevent a vocabulary delay 
at the start of formal education, Early Childhood Education (ECE) programs are offered at 
child care centres, during preschool and kindergarten (Burger, 2010). However, large-scale 
research shows no unequivocal positive results with regard to the effects of ECE programs 
on language development. Moreover, studies are often focussed on language development 
in kindergartners (five and six year olds) and less on the language development in younger 
children. The current study provides a large-scale longitudinal study of the effectiveness of 
the ECE method Language Route in stimulating preschool vocabulary development. 
Variation in vocabulary development can be perceived at primary school entry (Fenson 
et al., 1994). This variation does not have to be problematic for the child’s development and 
can be due to normal variation in individual growth (Le Normand, Parisse, & Cohen, 2008). 
As the difference in vocabulary development is already noticeable at an early age, one can 
assume that factors in the home influence a child’s vocabulary development. For example, 
children from families with a migrant background score lower on Dutch vocabulary tests than 
their Dutch peers (Hoff, 2006). 
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Language input quantity and quality might explain these children’s lower vocabulary 
scores (Dwyer, 2010). Children from low socioeconomic status (SES) families are exposed 
to considerably less words at home than their peers from middle to high SES families (Hoff, 
Laursen, & Tardif, 2002). Moreover, studies show that the quality of language input differs for 
children in high and low SES families: children from high SES families hear more abstract and 
complex language at home (Huttenlocher, Vasilyeva, Cymerman, & Levine, 2002). In families 
with a migrant background the quality and quantity of the second (L2) language input is lower, 
especially when parents are not proficient in the dominant language. This is in addition to the 
effect of a low SES, which is more common in families with a migrant background. When a 
minority language is primarily spoken at home, a child has less opportunity to interact with 
and practice the dominant language (Hus, 2001), which can result in a vocabulary delay in 
the L2 language.
Effectiveness of ECE programs
Educational content by means of ECE programs is offered to children at risk for a delay 
in their language development (children from families with a low SES and/or a migrant 
background), in order to prevent or diminish a possible vocabulary delay. ECE education 
starts at preschool, and is continued in kindergarten (Burger, 2010). ECE programs are used 
to stimulate several developmental area’s to ensure an optimal start of formal education in 
Grade 1 (van Kampen, Kloprogge, Rutten, & Schonewille, 2005). These developmental areas 
are among others socio-emotional, motor and cognitive (early mathematics and literacy) 
development. A main focus of ECE is to stimulate children’s language development, by 
improving language input quality and quantity. 
Dutch and international research shows equivocal results regarding the effects of ECE 
programs on young children’s language development. Marulis and Neuman (2010) conclude 
in their meta-analysis that interventions used before the child enters primary school have a 
positive effect on vocabulary development. These positive effects are found for all children, 
regardless of their demographic characteristics such as SES or migrant background 
(Cleveland & Krashinsky, 2003). Likewise, Dutch research shows positive effects of using ECE 
programs to stimulate young children’s vocabulary development (Blok, Fukkink, Gebhardt, 
& Leseman, 2005). Veen, Roeleveld and Leseman (2000) found that children who received 
educational content by means of an integral ECE program (such as the Dutch ECE programs 
Piramide and Kaleidoscoop) scored significantly higher on vocabulary tests than children 
who received regular educational content, although these effects were small to moderate.
However, a comparable study of the effects of the Dutch ECE programs Startblokken 
and Basisontwikkeling showed that children who received educational content by means 
of the ECE program Startblokken scored lower on the Dutch test for kindergarten language 
than children who received regular educational content (Veen, Fukkink, & Roeleveld, 2006). 
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Likewise, the study by van Tuijl, Leseman, and Rispens (2001) does not show unequivocal 
positive effects. This intervention study shows that the home-based ECE program Opstap 
elicits moderate effects on measures for cognitive development and early literacy, and only 
small effects on language development in Dutch-Turkish children and no effect for the Dutch-
Moroccan children. A national review by Nap-Kolhoff et al. (2008) regarding the effects of 
ECE programs found no short or medium time effect on kindergarten vocabulary, but does 
find a moderating ECE program effect on the relation between SES and vocabulary. Children 
from low SES families scored better when receiving education by means of an ECE program 
than children who did not receive ECE based educational content. Children from high SES 
families scored similar regardless whether they received ECE based educational content or 
not.
Interactive storybook based intervention
Based on these studies it can be assumed that the language component of the integral 
ECE programs could pose a larger effect. An interactive storybook based (ISB) intervention 
is developed to strengthen existing integral ECE programs in their language stimulation 
activities (van Ëlsacker, van der Beek, Hillen, & Peters, 2006; Stoep & van Ëlsacker, 2005). 
It is a method with which (preschool) teachers learn to apply several interaction skills to 
stimulate children’s verbal communication, vocabulary and early literacy development. 
Children attending preschool and kindergarten have different educational needs with regard 
to language stimulation. Young children need more assistance with their conversations, while 
older children benefit more if they can practice conversations by themselves (Schaerlaekens, 
2008). The ISB intervention adapts to these different needs with separate curricula for 
preschoolers and kindergartners. Both curricula pivot around interaction with the children.
The ISB intervention is based on the principles of interactive language education: social 
learning, meaningful learning, and strategic learning (Sijtstra, Aarnoutse, & Verhoeven, 
1999). The principle social learning emphasizes the social-interactive nature of language 
learning. A child is exposed to novel words through shared attention with a more experienced 
peer or adult, whereby the experienced other enables the child to learn (about) novel words 
(Vygotsky, 1962). The preschool teacher will have to function as a coach and use interaction 
skills to stimulate social participation among children to enable them to learn from each 
other (Leseman, Rollenberg, & Gehart, 2000). The principle meaningful learning aims at 
creating a meaningful context in which children encounter novel words. Children learn novel 
words better when these match with their interests and perception (Schaerlaekens, 2008). 
As described by Biemond, Hillen, and Verhoeven (2005, p4) ‘by using authentic teaching 
situations and rich contexts one applies to the child’s intrinsic motivation and stimulates 
active participation’. The principle strategic learning aims at teaching strategies for planning, 
execution and control of (language) learning processes.
88
CHAPTER 5
ISB intervention themes are developed as a tool for the preschool teachers. These themes 
provide a format for language activities. Each theme consists of five phases and is build up 
around a storybook. During the first phase ‘introduction’, the theme is presented through 
an ‘anchor’ - a meaningful activity meant to enthuse the children - and dialogic reading 
of the picture book. This way the children are involved with the theme and a meaningful 
teaching situation is created. In the second phase ‘theme words’, the children are taught the 
theme words through several activities. The third phase ‘story line’ elaborates on the central 
picture book, by making the children aware of the story line and the main characters. The 
fourth phase ‘continuing with the theme’ expands the theme to other situations and provides 
the possibility to repeat the theme words in several contexts. The last phase ‘evaluation’ 
focusses on evaluating the children’s growth, this is also discussed with the children. During 
each phase activities revolve around five focus points: verbal communication, vocabulary, 
early literacy, parental involvement and ICT and multimedia.
The ISB intervention can strengthen the regular ECE programs as it is based on the 
following evidence based characteristics. First, preschool teachers are trained in order for 
them to develop their interaction skills is an important aspect of the Language Route method. 
The preschool teachers use their interaction skills to stimulate children to actively participate 
and practice language themselves. The teachers ensure that all children have sufficient 
possibilities to do so. The teachers adapt their language use to the child’s level, they expand 
the child’s vocabulary, model the child’s language use and provide explanations. These skills 
can be used during all activities, therefore the ISB intervention provides a way to stimulate 
language during every kind of activity, at every moment of the day.
Second, an important aspect of Language Route is regular dialogic reading of storybooks. 
Research shows that dialogic reading of picture books is effective in stimulating children’s 
vocabulary and oral communication (Mol, Bus, & de Jong, 2009). A child’s vocabulary 
develops faster when they have an active, participating role during picture book reading 
compared to when children have a more passive role (Mol, Bus, de Jong, & Smeets, 2008; 
Sénéchal, Thomas, & Monker, 1995). During dialogic reading adults use several skills to 
interact with the children. For example, by asking several types of questions, children are 
enabled to participate and express their thoughts (Whitehurst et al., 1988; Whitehurst et 
al., 1994). Dialogic reading is thought to be especially effective in stimulating the young 
child’s language development, because more abstract vocabulary is used (Curenton, Craig, 
& Flanigan, 2008). The storybooks are repeated several times during the theme, which 
enables the children to gain insight in the structure of written stories (Sijtstra, 1998), and their 
vocabulary is enlarged (Sénéchal, Thomas, & Monker, 1995). Introducing and reading the 
picture books in small groups, and also conducting the processing activities in small groups, 
introduces children with lower language proficiency to the theme words, enabling them to 
learn the words more easily (Whitehurst, et al., 1994). 
89
INTERVENTION EFFECTS ON PRESCHOOL VOCABULARY
5
A small-scale study of the effectiveness of dialogic reading within the ISB intervention 
on children’s vocabulary scores in the second year of kindergarten (K2) showed a positive 
effect for children in the dialogic reading group compared to the children who listened to 
a ‘regular’ picture book reading (Corvers, Aarnoutse, & Peeters, 2004). Studies regarding 
the effectiveness of other ISB intervention aspects show modest positive results. Teachers 
report positive effects on book orientation and story comprehension (when using dialogic 
reading), enhancing vocabulary, listening skills and fluency (Fukkink, Veen, & van Gelderen, 
2005). These effects are, according to the authors, dependent of changes in teacher skills 
while working with an ISB intervention. A study after the influence of the ISB intervention 
on early literacy development, language awareness, and vocabulary for Dutch and non-
Dutch children in kindergarten (K2) showed that children in the experimental group scored 
higher on these three domains than children in the control group (Droop, Peters, Aarnoutse, 
& Verhoeven, 2005). This study followed the children’s development over the period of 16 to 
20 weeks in one school year.
Previous studies suggest that an ISB intervention can be effective in stimulating language 
development, more specifically vocabulary development, in young children on the short and 
medium-long time. However, these were small-scale and short-term studies mainly focussing 
on effects in kindergarten. In order to draw conclusions regarding the effectiveness of the ISB 
intervention in stimulating preschool vocabulary development, this study uses a longitudinal 
pre-test post test control group design. As using ECE programs is standard procedure 
in preschools, the research question is as follows: is there an ISB intervention effect on 
preschool vocabulary when used alternating with an integral ECE program compared to 
using only an integral ECE program? Relevant child characteristics (age, gender, migrant 
background and SES) are included in the study and will be controlled for when answering the 
research question. Based on the aforementioned pilot studies and theoretical assumptions, 
we expect that using the ISB intervention during one school year will have an effect on 
preschool vocabulary (Corvers, Aarnoutse, & Peeters, 2004; Droop, Peters, Aarnoutse, & 
Verhoeven, 2005), whereby the children in the experimental group are expected to show 
higher vocabulary scores over time than children in the control group.
Method
Participants
A total of 683 children (mean age = 36.2 months, SD = 5.3 months, 46.6% girls) from 
51 preschool groups (36 preschool locations) participated in this study. A quarter of these 
children (26%) were from families with a migrant background, i.e. one of their parents was 
born in a country other than the Netherlands (CBS, 2009). A child’s SES was classified 
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based on the self-reported highest educational level of both parents, the highest of which 
was used as a SES indicator. A high SES, college or university degree, was applicable for 
18.2% of the families. A middle high SES, a vocational training or a higher general secondary 
education, was applicable for 35.8% of the families. A low SES, primary school or lower 
general secondary education, was applicable for 46% of the families. 
The preschool organisations were located in cities of average size in the middle of the 
Netherlands. Several locations from each organisation participated in the study. A preschool 
location could have one or more participating groups. The mean teacher-child ratio was 
2:15. The number of adults in a group varied from two to three, with a mean of 1.7 qualified 
teachers. Most of the teachers finished a vocational training or a higher general secondary 
education (87%); the other teachers completed a college or university education. Mean 
teacher experience was 11.2 years (SD = 8.2; ranging from 0.2 to 25 years). Most of the 
preschools used an ECE program (96.7%); 33.6% of the preschools used a child-directed 
ECE program (Kaleidoscoop, Startblokken) and 63.2% of the preschools used a teacher-
directed ECE program (Piramide, Puk en Ko). Table 9 shows the demographic variables for 
the experimental and control group which were not significantly different.
 
Table 9
Child and preschool variables for the experimental and control group
Experimental group Control group ANOVA
n % M (SD) n % M (SD) df F
Gender
Girl
Boy
175
45.1
54.9
190
47.9
52.1
1, 363 0.3
SES
High
Middle 
Low
143
49.7
36.4
14.0
159
42.8
35.2
22.0
1, 300 3.0
Migrant background
Dutch
Non-Dutch
144
72.2
27.8
160
75.6
24.4
1, 302 0.5
Teacher experience 165 13.0 (7.8) 148 11.4 (8.5) 1, 311 2.8
Teacher education
Middle
High 
165
90.3
9.7
167
83.8
16.2
1, 330 3.1
ECE program
None
Child-directed
Teacher-directed
160
6.7
23.6
69.7
175
0
42.9
57.1
1, 338 1.0
∗Note. p < .05, ∗∗ p < .01.
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Materials
The test for preschool language was used to measure children’s vocabulary (van Kuyk, 
2000). The demographic variables concerning the child, family and preschool were collected 
by means of questionnaires. 
Test for Preschool Language. The Dutch test for Preschool Language measures 
preschool receptive and expressive vocabulary (three to four years of age; op den Kamp 
& Lansink, 2010). This measure is developed and standardized by the Dutch Institute for 
Educational Measurement Development. The test consists of 45 items. Of these, 35 multiple 
choice items measure receptive vocabulary. The child is shown three full-color pictures. The 
test administrator asked the child to indicate an object or construct and the child answered 
by pointing at one of the pictures. For example the test administrator asked ‘where do you 
see laughing?’, and the child had to choose from three options: a crying child, an angry 
looking child, and a laughing child. Expressive vocabulary was measured with 10 items. 
These items showed one full color picture. The test administrator began a sentence related to 
the picture, which the child had to finish. For example, the test administrator said ‘daddy puts 
the letter in the …’, and the child finishes the sentence [letterbox]. The maximum score on 
the test was 45. A factor analysis resulted in one vocabulary dimension. Reliability analysis 
on the test items’ correlation matrix showed a good test reliability at all three measurements 
(T1 α = .93; T2 α = .94; T3 α = .92). The number of testes children varied from n = 336 at T1, 
n = 301 at T2, to n = 249 at T3.
Questionnaires. Teachers received a questionnaire concerning their highest educational 
level, years of experience, and ECE program. Parents received a questionnaire regarding 
general demographic information concerning the child’s age, gender, SES and migrant 
background.
The questionnaire was in Dutch. Parents with less proficiency in Dutch could receive 
help with filling in the questionnaire from either test administrators or the preschool teachers. 
The questionnaire was verbally discussed with the parents, so that additional explanation 
could be offered if necessary. Of a total of 365 sent questionnaires, 311 were returned (85%).
Intervention
The participating preschool locations within each preschool organisation were randomly 
assigned to either the experimental or the control condition, where half of the preschool 
locations participated in the experimental and the other half in the control condition. All 
groups within one location were assigned to the same condition to ensure cooperation 
between teachers and to prevent transfer between the experimental and control condition. 
The experimental group consisted of 26 preschool groups (n = 175); the control group 
consisted of 25 preschool groups (n = 190). 
92
CHAPTER 5
The teachers in the control group received a training of one day part with regard to 
general language stimulation for young children. The teachers in the control group used their 
regular educational program and ECE program: Piramide, Kaleidoscoop, Startblokken, or 
Puk en Ko. The teachers in the experimental group received a training of five day parts. The 
training was conducted by qualified trainers. The teachers used the ISB intervention during 
one school year to stimulate the children’s language development. The ISB intervention 
was used in combination (alternating) with the regular educational content. The teachers 
conducted four themes (Body and Senses, Sinterklaas, Housing and Spring) each consisting 
of four weeks. Three existing themes were adapted to the study, the theme Sinterklaas was 
developed for the study. 
The themes specified the language activities teachers could (and should) perform 
during the theme period. Every theme provided two to three activities for five days a week, for 
four consecutive weeks. Characteristic ISB intervention activities were incorporated in each 
theme, such as repeated dialogic reading, processing activities focussed on vocabulary, 
and activities to enhance children’s active participation. In addition, several activities which 
should be conducted in small groups were elaborated. A number of these activities were 
obligatory (such as repeatedly reading of the central picture book). For other activities 
several options were provided. The teacher could choose from three or four activities to allow 
for adaptation to the group’s level and interests. For example, for the theme Body and Senses 
the fourth day part consists of dialogic reading of the picture book in the whole group with 
special attention to the theme words. Next, a processing activity is conducted to practice 
the theme words. The preschool teacher can choose from a word game, or making a picture 
mind map with differentiation for children with lower and higher language proficiency. Next 
to these activities the theme supplied ‘extra activities’ which could be conducted for extra 
repetition/intensification. All activities were elaborated in the theme handbook. 
The preschool teachers received a log for each theme, in which they noted what 
activities were conducted. For the themes Body and Senses, Sinterklaas, Housing and 
Spring, respectively 22,19,16, and 12 logs were returned, resulting in a response rate of 
66.3%. However, this does not indicate that teachers who did not return their log did not 
conduct the intervention.
Procedure 
Vocabulary was measured three times during one school year. The pre-test was 
conducted in September 2010, followed by a measurement in January 2011 and a post-test 
in May 2011. The test was administered in Dutch. Each child was tested individually in a 
separate room or a quiet space outside the classroom. In four cases the test was stopped 
due to distress of the child. The questionnaires were distributed by the teachers to the parents 
in February 2011. Parents could return the questionnaire to the teachers. 
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Analyses
The study was designed as a pre-test post test control group design. As attrition might 
be attributable to the study variables, missing vocabulary data points on T1, T2 and T3 
were imputed by means of the Expectation-Maximization (EM) algorithm (Dempster, Laird, 
& Rubin, 1977) in SPSS 19 (IBM Corp, 2010). This algorithm determines, after a number of 
iterations, the maximum likelihood of the missing parameters based on the observed data. 
Using multiple imputations results in correct estimations based on the population, if the 
missings-at-random assumption is met, without lowering the statistical power of the test. The 
number of missing vocabulary data points was at T1 5.2%, at T2 12.9% and at T3 31.8%. 
Table 10 shows the descriptive statistics for the observed and imputed variables over time. 
As the table shows, imputing the missing data has no influence on the mean vocabulary 
scores.
Table 10
Vocabulary scores at three measurements (observed and imputed scores)
Observed scores Observed + imputed scores
n M (SD) Range n M (SD) Range
Vocabulary Time 1 346 27.5 (10.3) 1-44 365 26.6 (11.1) 1-44
Vocabulary Time 2 318 32.9 (10.5) 0-45 365 32.7 (10.4) 0-45
Vocabulary Time 3 249 36.2   (8.0) 10-45 365 36.7   (7.8) 10-45
Data from the teacher logs was analysed in order to test the treatment fidelity. Every 
activity was coded: 1 = anchor, 2 = dialogic reading, 3 = vocabulary, 4 = oral communication, 
5 = early literacy and 6 = general language stimulating activity. Type 1 and 2 activities are 
characteristic ISB intervention activities. Type 3, 4, and 5 activities are activities centered on 
a specific ISB intervention focus point. Next, an ISB intervention core element is that teachers 
also stimulate language during daily routines such as during free play or lunch (type 6). 
Apart from this classification based on the activity content, we checked whether activities 
were performed in small groups (type 7). The fidelity treatment effect on vocabulary and 
phonological awareness was analysed by means of a repeated-measures ANCOVA with time 
as within-subject factor and age, gender, SES and migrant background as between-subject 
factors. The number of intervention day parts and total activities were analysed as covariates. 
Based on the nested nature of the data the research question would be best answered 
by means of multilevel analyses. However, this was not possible due to the high number of 
groups and a relative small n, which resulted in too few cases per cell. In consequence, the 
results would not be interpreted correctly. The research question will therefore be answered 
by means of a 3 (time: T1 vs. T2 vs. T3) x 2 (condition: experimental group vs. control group) 
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repeated measures ANCOVA with time as within-subject factor and condition as between-
subject factor. Age, gender, SES and migrant background were added as covariates, to 
control for differences between the groups.
Results
Attrition analyses showed that children who dropped out of the study before T3 
differed significantly from children who remained in the study: children who dropped out 
were significantly older (M = 38.1 months, SD = 0.3) than children in the study (M = 35.2 
months, SD = 0.3), t(458) = -6.0, p < .01. Reason for this difference is that the older children 
transferred to primary school before the end of the school year, and therefore dropped out of 
the study. The drop-outs had a significant higher vocabulary at T1 (M = 29.2, SD = 1.0) and 
T2 (M = 34.1, SD = 1.0) than the children who remained in the study at T1 (M = 25.4, SD = 
0.6) and T2 (M = 31.0, SD = 0.6), t(435) = -3.5, p < .01 and t(402) = -2.7, p < .01.
With regard to the treatment fidelity the test administrators concluded based on their 
visits to the preschools that each preschool group used the four Language Route themes. 
Treatment fidelity could be mapped more in detail by means of the log data. The descriptive 
statistics show that preschool groups on average conducted an ISB intervention theme in 
10.2 (SD = 2.6) day parts. Three activities (SD = 1.5) were conducted during these day parts. 
Based on the prescribed 12 day parts with each three activities a day one can conclude that 
the preschools conducted the intervention with adequate intensity. 
The repeated measures ANCOVA showed no significant effect of the covariates number 
of day parts and total activities (F(1,129) = 3.5, p>.05; F(1,129) = 2.0, p>.05). There were 
no effects of the treatment fidelity characteristics, in other words, the variation in treatment 
fidelity within the experimental group had no effect on the effectiveness of the intervention.
Table 11 shows the mean and standard deviation of the activities per theme. Activities 
focussing on vocabulary were conducted most in each theme, activities focussing on early 
literacy were conducted least. During all themes the picture books were read on average 
three to five times and on average three activities were conducted in small groups. An 
ANOVA analyses showed that there were no differences in number of day parts and activities 
between the themes. 
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Table 11
Implemented intervention activities per theme
Body & Senses Sinterklaas Housing Spring
M (SD) Range M (SD) Range M (SD) Range M (SD) Range
Theme introduction   1.4   (0.8) 1-  4   1.6   (0.7) 1-  3 1.2   (0.4) 1-  2 2.0   (1.1) 1-  4
Dialogic reading   4.6   (2.7) 2-12   3.8   (2.4) 1-  9 4.5   (2.7) 1-10  5   (1.8) 3-10
Vocabulary 15.3   (9.5) 4-44 17.6 (11.3) 1-42 17.4 (14.6) 5-43 17.4   (7.9) 7-31
Oral communication   6.7   (6.0) 1-23   7.6   (7.0) 1-27 8.7   (6.0) 2-23 6.6   (5.7) 1-21
Early literacy   2.3   (1.3) 1-  6   2.4   (2.3) 1-  9 1.9   (1.0) 1-  4 2.0   (1.0) 1-  3
Language input   3.9   (4.1) 1-12   3.2   (4.7) 1-18 2.4   (1.6) 1-  5 1.67   (0.6) 1-  2
Total activities 29.7 (17.8) 8-88 32.4 (18.8) 7-82 32.5 (19.0) 11-72 31.0 (14.6) 14-61
Small group activity   3.6   (2.8) 1-12   3.2   (2.1) 1-  7 3.8   (2.8) 1-  9 2.7   (1.3) 1-  5
Day parts 10.6   (2.6) 6-16 10.0   (2.6) 5-16 11.1   (2.4) 6-16 9.5   (3.0) 6-15
Act/ day part   2.8   (1.4) 1-  7   3.2   (1.5) 1-  8 2.8   (1.4) 1-  6 3.2   (0.8) 1.8-4.7
Table 12
Mean and SD of the (imputed) vocabulary scores at three measurements by gender, migrant 
background and SES
T1 T2 T3
Boy Girl Boy Girl Boy Girl
Migrant background SES M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
Dutch
Low 25 (12) 26   (8) 31 (12) 33 (10) 35 (8) 37   (6)
Middle 28 (11) 28 (10) 34   (9) 34   (9) 38 (7) 38   (6)
High 31   (8) 31   (8) 37   (6) 39   (6) 40 (4) 42   (4)
Total Dutch 29 (10) 30   (9) 35   (8) 36   (9) 39 (6) 39   (5)
Non-Dutch
Low 9   (4) 21 (13) 11   (9) 26 (12) 25 (6) 29 (11)
Middle 18   (8) 19 (12) 24 (11) 26 (10) 29 (9) 32   (6)
High 15   (9) 23   (9) 25 (12) 30 (11) 31 (9) 35   (9)
Total non-Dutch 15   (8) 22 (11) 22 (12) 28 (11) 29 (9) 33   (9)
Total 25 (11) 28 (11) 32 (11) 34 (10) 38 (8) 38   (7)
Table 12 shows the mean vocabulary scores for each condition by gender, SES and 
migrant background. To analyse the ISB intervention effect on preschool vocabulary over 
time a repeated measures ANCOVA was conducted. The covariates age, gender, SES and 
migrant background had a significant effect on vocabulary. Older children had significant 
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higher vocabulary scores than younger children (F(1,296) = 54.5, p <.01). Girls (M T1 = 28; 
M T2 = 34; M T3 = 38) had higher vocabulary scores than boys (M T1 = 25; M T2 = 32; M T3 = 
36)(F(1,296) = 9.1, p <.01). Children from families with a high (M T1 = 29; M T2 = 35; M T3 = 
39) or medium high (M T1 = 26; M T2 = 32; M T3 = 36) SES had higher vocabulary scores than 
children from families with a low SES (M T1 = 22; M T2 = 28; M T3 = 33) (F(1,296) = 32.7, p <.01). 
Dutch children (M T1 = 30; M T2 = 35; M T3 = 39) had higher vocabulary scores than non-Dutch 
children (M T1 = 19; M T2 = 25; M T3 = 31) (F(1,296) = 98.0, p <.01).
The results showed a main effect of time on preschool vocabulary after controlling for 
the covariates (F(2,592) = 37.6, p <.01). The children’s vocabulary score increased for each 
measurement, irrespective of their age, gender, SES and migrant background. There was no 
condition main effect: children in the experimental group (ISB intervention) and control group 
did not differ in their vocabulary scores, F(1,296) = .11, p >.05. 
The analyses showed a significant interaction effect between time and age (F(2, 592) = 
23.0, p <.01). Older children showed a steeper growth in vocabulary over time than younger 
children. A second interaction effect was found between time and gender (F(2,592) = 3.6, p 
<.05). Girls showed a steeper growth in vocabulary than did boys. A third interaction effect 
was found between time and migrant background (F(2,592) = 12.7, p <.01). Children from 
non-Dutch families showed a steeper vocabulary growth than children from Dutch families. 
Discussion
Study goal was to investigate the ISB intervention effect on preschool vocabulary in 
such a way that solid conclusions could be drawn. This was put into effect by means of 
a randomized controlled trial, where preschool locations of each participating preschool 
organisation were randomly assigned to either the experimental or the control group. The 
results showed no difference between the vocabulary scores of children in either condition. 
In other words, the ISB intervention is, when used alternating with an integral ECE program, 
as effective in stimulating preschool vocabulary as when solely an integral ECE program 
is used. Using the ISB intervention has, contrary to expectations, no additional value to 
preschool vocabulary development. 
Factors that did have a significant effect on preschool vocabulary were age, SES and 
migrant background. These factors were quite influential already at an early age (Dwyer, 
2010). The difference in vocabulary between children from high or low SES families and 
Dutch or non-Dutch families is at this young age clearly visible (Fenson et al., 1994). It is 
possible that these factors determine preschool vocabulary development for such a large 
proportion that using an ECE program has little to no additional influence on preschool 
vocabulary development. Future research will have to show whether these factors indeed 
leave little room for ECE program influence. 
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During the study the treatment fidelity was monitored by means of log files filled in by the 
teachers. A study limitation is that these log data were not available for the preschool groups 
in the control condition. Therefore an possible explanation for the lack of an ISB intervention 
effect is the extent in which the educational content directed at language stimulation is similar 
between the preschool groups in the experimental and control condition. Moreover, ECE 
programs such as Piramide and Kaleidoscoop have incorporated several ISB intervention 
components such as dialogic reading in their program content during the years. Perhaps the 
ECE programs are similar to such a degree that using only an integral ECE program differs 
too little from the use of an ECE program in combination with the ISB intervention. This makes 
it hard to show potential effects of the ISB intervention. 
There was no control group with no ECE based educational content within this study. The 
children in the experimental condition (ISB intervention) were therefore compared to children 
from a control group who received to some extent well-considered and qualitative sound 
educational content. This makes it hard to determine the effect of an ECE intervention in the 
experimental group. Nevertheless, one can conclude that this is the correct comparison to 
make when establishing the effect of ECE programs: after all, most of the children (92% in 
2010) already come into contact with a well-considered educational content during preschool, 
day care or kindergarten (Veen, Roeleveld, & Heurter, 2010). An analyses of an ECE program 
compared to a control group with no ECE experience is therefore no accurate representation 
of preschool education. Moreover, the ISB intervention is meant to stimulate vocabulary 
development in children with a risk for a delay in their language development. These children 
belong to the ECE target group and therefore almost always receive educational content by 
means of ECE programs.
Another explanation for the lack of an ISB intervention effect may lie in the way the 
intervention was implemented during the study. The log data give information regarding the 
intensity of the implementation, which are found to be adequate. However, a limitation of using 
log data is that these give no insight in the (differences in) quality of the implementation and 
the teacher interaction skills. It is possible that the ISB intervention was used in another way 
than was aimed at. The ISB intervention is based on interactive language education, where 
teacher interaction skills are crucial in stimulating young children’s language development 
(Sijtstra, Aarnoutse, & Verhoeven, 1999). This results in a way of work where language can be 
stimulated during the day at all moments. When a teacher would only use the ISB intervention 
as a ‘language moment’ and uses her interaction skill less throughout the day to stimulate 
children’s language development, then it would be possible that the results of the intervention 
are less than expected. Due to the large-scale design of the study, implementation quality in 
the preschool groups was not monitored. Supplementary, small scale research is necessary, 
for example with observations, to investigate the effect of implementation quality on the 
effectiveness of the ISB intervention. 
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Lastly, we can comment on the operationalization of the dependent variable vocabulary. 
The children’s expressive and receptive vocabulary was measured by means of the 
Dutch test for preschool Language by the Dutch Institute for Educational Measurement 
Development. Results on this test cannot provide information regarding gains in the taught 
theme words, or about the extent to which children can use these words in different contexts. 
Corvers, Aarnoutse and Peters (2004) showed positive results for the vocabulary scores on 
curriculum-embedded tests, but they did not find a transfer effect to general vocabulary: an 
effect on non-curriculum embedded vocabulary tests failed to occur. For the current study 
a general vocabulary test was chosen, because the ISB intervention goal was to reach a 
transfer to general vocabulary development through teaching theme words and word 
learning strategies. This transfer can be measured with a non-curriculum based test. Future 
research might include curriculum-embedded tests next to general vocabulary tests, to gain 
a broader insight in possible effects of the intervention. 
To conclude, at a young age large differences in vocabulary development are visible 
between children from families with different backgrounds. Stimulating preschool vocabulary 
development in these children by means of the ISB intervention (in combination with an 
integral ECE program) yields similar effects to using solely an integral ECE program. 
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Abstract
An interactive storybook based (ISB) intervention integrating dialogic storybook reading 
with early literacy activities is studied with a longitudinal quasi-experimental study design. 
The effects of this intervention (in addition to a regular ECE program) on kindergartners’ 
vocabulary and phonological awareness development are analyzed for children from different 
backgrounds. Results indicated that the intervention is effective in stimulating expressive 
vocabulary development. With regard to receptive vocabulary and phonological awareness 
measures the intervention seems to have a similar effect to using a regular ECE program. The 
intervention had a similar effect for all children. Findings suggest that an active participation, 
where the children are encouraged to practice language, seems to be beneficial to enhance 
children’s language use. This aspect might be elaborated in existing or future ECE programs. 
The intervention can be used to help children from underprivileged families to gain language 
skills to ensure an optimal start of formal education in Grade 1.
Introduction
Several aspects of language development, such as vocabulary and phonological 
awareness, are important predictors for learning to read and write during primary school 
(Justice & Pullen, 2003; Sénéchal, Ouellette, & Rodney, 2006; Vigil, Hodges, & Klee, 2005). 
Below average vocabulary and phonological awareness skills in kindergarten can thus 
have negative consequences for the child’s further school career. It is therefore relevant 
to stimulate the development of these skills before the start of formal education in Grade 
1. Early Childhood Education (ECE) programs aim at improving children’s language and 
literacy skills. Especially interactive storybook based (ISB) interventions seem to provide 
good quality and quantity of language input (Aram, 2006). Studies on the effectiveness of 
ISB interventions are, however, often small-scale or in home settings, making it difficult to 
draw robust conclusions regarding the effectiveness in an institutional setting (Aram, 2006; 
Hargrave & Sénéchal, 2000; Mol, Bus, & de Jong, 2009). The current study provides a large-
scale longitudinal study that investigated the effectiveness of an ISB intervention in addition 
to an ECE program in stimulating vocabulary and phonological awareness development in 
kindergarten, whereby differences in intervention effect for children from different background 
will be taken into account. 
Numerous studies have shown that children from low socioeconomic status (SES) and/
or migrant background families on average have a smaller vocabulary (Hart, & Risley, 2003; 
Hoff, 2003; Pungello, Iruka, Dotterer, Mills-Koonce, & Reznick, 2009). ECE programs are 
provided during preschool and kindergarten in particular to prevent a possible language 
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delay for underprivileged children and to counteract inequalities between children from 
different backgrounds. A main focus of ECE is to stimulate children’s language development 
by improving both the quality and quantity of the language input. Studies find positive short 
term and moderate long term effects on cognitive measures (Nores & Barnett, 2010). Some 
effects of ECE programs in the Netherlands are found to be positive, albeit small to moderate, 
for children from different cultural and linguistic backgrounds (Blok, Fukkink, Gebhardt, & 
Leseman, 2005; Cleveland & Krashinsky, 2003; Marulis & Neuman, 2010; van Tuijl, Leseman, 
& Rispens, 2001). Although, a Dutch national review showed no effects of ECE programs 
on the short to medium-long term (Nap-Kolhoff et al., 2008). These different effects of ECE 
interventions might be explained by differences in program aspects, especially the quality 
and quantity of language input. Investing in the improvement of the programs’ language 
component quality and intensity might be beneficial for children’s language development 
(Burger, 2010). ISB interventions are a means by which the language quality and quantity 
within an ECE program is enlarged. ISB interventions contain aspects which are proven 
to be relevant for effectively stimulating children’s vocabulary and phonological awareness 
development (Aram, 2006). 
ISB interventions are based on repeated dialogic storybook reading, additional small-
group activities based on the storybook that deepen and expand the story to several contexts 
and are conducted by a well-qualified staff (Aram, 2006; Coyne, Simmons, Kame’enui, & 
Stoolmiller, 2004). Interactive storybook reading is a joint activity that ensures an active, 
participating role for the child which is effective in stimulating children’s vocabulary and oral 
communication (Mol, Bus, & de Jong, 2009; Mol et al., 2008; Whitehurst et al., 1994). It is 
known to enhance language and preliteracy skills in young children because more abstract 
and complex vocabulary is used (Curenton, Craig, & Flanigan, 2008; Wasik & Hindman, 
2011). Researchers have identified four aspects of ISB interventions that particularly enhance 
children’s language development: 1) the storybooks are read several times, 2) children are 
encouraged to participate, to predict and retell the story, 3) teachers pose and respond to 
questions, model language and provide feedback, and 4) the book’s content is related to 
personal experiences (DeBruin-Parecki, 2009). These aspects enable the children to gain 
insight in the structure of written stories and their vocabulary and phonological awareness 
is enlarged (Lonigana, Purpuraa, Wilsona, Walker, & Clancy-Menchetti, 2013; Sijtstra, 1998).
In many cases, the storybook forms the basis for several (early literacy) activities. 
Combining the storybook reading with early literacy activities based on the book (contents) 
has been found to be more effective than using these interventions separately (Aram, 2006). 
A study by Justice, Meier and Walpole (2005) found that elaboration rather than exposure 
alone stimulated word learning. During the ISB intervention, elaboration was provided by 
focusing on the meaning of words in varying contexts, by extending the context of the story 
to several contexts, or by explicitly defining semantic word meanings which is shown to 
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be beneficial for children’s vocabulary learning, especially for children with lower receptive 
vocabulary skills (Coyne et al., 2004; Justice et al., 2005). A focus on early literacy activities, 
for example rhyme games or joint writing activities, has proved to enable children to further 
develop their phonological awareness skills (Aram, 2006). Finally, language input can be 
adapted to the language skills of the children in the group by means of small group tutoring 
which may help children with lower language proficiency to learn the target words more 
easily (Whitehurst et al., 1994).
Teacher professionalism is an important cornerstone of ISB interventions, as the amount 
children learn from the educational content is mediated by teacher instruction and the quality 
of teacher input (Darling-Hammond, Bransford, Lepage, Hammerness, & Duffy, 2005). 
Teachers learn to apply several interaction skills to stimulate children to actively participate 
and practice language themselves, and to ensure that all children have sufficient possibilities 
to do so. Professional teachers are expected to be capable of adapting their language use 
to the child’s level, expanding the child’s vocabulary, modelling the child’s language use and 
providing explanations throughout the day. 
Generally, studies on the effectiveness of ISB interventions show that there are positive 
effects on vocabulary development in the short and medium-long term (DeBruin-Parecki, 
2009; Justice et al., 2010; Tsybina & Eriks-Brophy, 2010). Meta-analyses show that interactive 
storybook reading is effective both in home and institutional settings (Mol et al., 2009; Mol et 
al., 2008). Aram (2006) studied the effectiveness of a program combining storybook reading 
and training in alphabetic skills, indicating a gain in both vocabulary and alphabetic skills. 
Also phonological awareness skills are found to be improved by book reading interventions 
(Bus & van IJzendoorn, 1999). 
In the present study, the focus is on the effectiveness of an ISB intervention in the 
Netherlands. In a few studies, the effectiveness of (aspects of) several of these programs 
has been examined. These studies show modest positive results regarding vocabulary and 
phonological awareness skills development (Corvers, Aarnoutse, & Peeters, 2004; Droop, 
Peters, Aarnoutse, & Verhoeven, 2005; Fukkink, Veen, & van Gelderen, 2005). However, 
previous (Dutch and international) studies are mainly small-scale and short-term, making 
it difficult to make generalizable conclusions (Corvers et al., 2004; DeBruin-Parecki, 2009; 
Droop et al., 2005; Fukkink et al., 2005; Justice et al., 2010; Tsybina & Eriks-Brophy, 20103). 
3  Corvers and colleagues studied Dutch dialogic reading (N = 64); DeBruin-Parecki followed 24 English and Spanish 
families; Droop and colleagues investigated early literacy in monolingual and bilingual Dutch children in two studies 
of 16 and 20 weeks (N = 263 and N = 442); Fukkink and colleagues followed teachers of 16 preschools; Justice 
and colleagues followed 20 English speaking teachers; Tsybina & Eriks-Brophy followed 12 English and Spanish 
speaking children.
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Therefore the goal of the present study was to examine the effects of a large-scale 
interactive storybook based intervention on both children’s vocabulary and phonological 
awareness skills in kindergarten using a longitudinal three wave control group design. A 
total of 683 children in 32 kindergarten classes participated in the study. Children in the 
experimental condition received a 16-week ISB intervention, including dialogic storybook 
reading and elaboration by storybook based activities in small groups. As using ECE 
programs is standard procedure in kindergarten in the Netherlands the first research question 
was: what is the effect on young children’s vocabulary and phonological awareness skills 
when using an additional ISB intervention compared to only using a regular ECE program? 
Since the primary goal of ECE programs is to stimulate language development in 
children from underprivileged families and to reduce the gap between children from different 
backgrounds (Hindman, Wasik & Erhart, 2011), it is important to know whether the intervention 
is differentially effective. Because if the intervention is mostly effective for children who are 
not in the ECE target group, the gap between children from different backgrounds may even 
widen. Research has shown that children with lower vocabularies are less likely to learn words 
from storybook reading (Aram, 2006; Sénéchal et al., 1995). Children from underprivileged 
families, who are more likely to have lower vocabularies, could therefore benefit less from the 
ISB intervention. Home language might be an influential factor as there could be a negative 
or positive cross-language transfer between the L1 and L2, influencing the child’s vocabulary 
or phonological awareness development.
The second research question was therefore: to what extent do effects of an ISB 
intervention differ for children from different SES and migrant backgrounds? We expected 
that using the ISB intervention during one school year would have a positive effect on both 
vocabulary and phonological awareness skills (Biemond, Hillen, & Verhoeven, 2005; Corvers 
et al., 2004; Droop et al., 2005). Moreover, we expected differential effects for children 
from different sociolinguistic backgrounds, in that children from low SES and/or migrant 
background families benefit less from the ISB intervention. 
Method
Participants
A total of 683 children (mean age = 4.8 years, SD = 0.6; range 3.6-7.2; 45.9% girls) and 
their 40 teachers from 32 kindergarten groups (12 primary schools) participated in this study. 
In the Netherlands kindergarten consists of the first two years of primary school named groep 
1 and groep 2 (K1 and K2). Most kindergarten classes are multi-grade classes combining 
first and second year kindergartners. Of the total of 683 children, 368 (53.9%) were enrolled 
in K1, 315 (46.1%) in K2. Children were considered to have a migrant family background 
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when one or both parents were born in a country other than the Netherlands (CBS, 2012; van 
Druten-Frietman, Gijsel, Denessen, & Verhoeven, 2014). Accordingly, 19.6% of the children 
had a migrant family background. A child’s migrant background does not directly imply 
that the child has a native language other than Dutch. Therefore, parents were asked what 
language was spoken at home with the child. When this was any other language than Dutch 
the children were defined as ‘second language learners’, indicating that they learned Dutch 
as their second language (12.6% of the total sample). Almost all (98.5%) of the native Dutch 
children learned Dutch as their first language. Of the children with a migrant background, 
41% learned Dutch as their first language, 57.5% learned Dutch as a second language. For 
the remaining 1.5% no home language data was available, these children were excluded from 
the dataset. A child’s SES was classified based on the highest self-reported educational level 
of both parents. A high SES, college or university degree, was applicable for 12.2% of the 
families. A middle SES, a vocational training or a higher general secondary education, was 
applicable for 28.8% of the families. A low SES, primary school or lower general secondary 
education, was applicable for 37.2% of the families.
The primary schools were located in average sized cities in the middle of the Netherlands. 
The number of participating groups within each school ranged from one to four. All 40 
teachers completed a college education. The teachers had a mean experience of 20.1 years 
(SD = 13.3; range zero to 41 years). The mean teacher-child ratio was 22:1 with a range of 15 
to 30 children in a group. All primary schools did use ECE programs with their kindergartners. 
At some schools, full ECE programs had been implemented, in other schools teachers used 
separate individual ECE activities.
Materials
Receptive vocabulary: Dutch Language Test for All Children [Taaltoets Alle 
Kinderen]. The passive vocabulary task from the Dutch Language Test for All Children 
(four to nine years of age) was used to measure children’s receptive vocabulary (breadth 
of vocabulary knowledge). This measure was developed and standardized by the Dutch 
Institute for Educational Measurement Development (Verhoeven & Vermeer, 2006). The test 
was designed to follow children’s progress in vocabulary development during the school 
year. The digital test consisted of 96 items. Each item showed four pictures. The computer 
asked the children to indicate a certain object or construct and the children answered by 
clicking on one of the pictures. The test items were of increasing difficulty. Testing was 
terminated after five consecutive mistakes. 
Expressive vocabulary: Dutch Language Test for All Children [Taaltoets Alle 
Kinderen]. The expressive vocabulary task from the Dutch Language Test for All Children 
(four to nine years of age) was used to measure children’s expressive vocabulary (depth 
of vocabulary knowledge). This measure was developed and standardized by the Dutch 
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Institute for Educational Measurement Development (Verhoeven & Vermeer, 2006). The test 
is designed to follow children’s progress in vocabulary development during the school year. 
The test consisted of 45 items. The test administrator asked the children to describe the 
meaning of a certain object or construct. The test administrators scored the answers to be 
correct or false based on provided answer categories. The test items were of increasing 
difficulty. 
Phonological awareness: Screening instrument for early literacy 
[screeningsinstrument beginnende geletterdheid]. The screening instrument for early 
literacy is a Dutch test which measures children’s phonological awareness. This measure 
was developed and standardized by CITO, the Dutch Institute for Educational Measurement 
Development (Vloedgraven, Keuning, & Verhoeven, 2009). Three digital subtests were used, 
Rhyme, Letter Knowledge and Syntheses.
Rhyme. The test consisted of 15 items. Each item showed four full color pictures. The 
computer named all pictures, and then asked the children to indicate the picture that rhymed 
with a mentioned word. The children answered by clicking on one of the pictures. The task 
consisted of only CVC words. Reliability analysis on the test items’ correlation matrix showed 
a good test reliability at all measurements (T1 α = .83; T2 α = .92; T3 α = .90).
Letter Knowledge. The test consisted of 34 items. Each item showed four letters. The 
computer named all letters, and then asked the children to indicate the picture that showed 
a certain letter. The children answered by clicking on one of the pictures. Reliability analysis 
on the test items’ correlation matrix showed a good test reliability at all measurements (T1 α 
= .83; T2 α = .90; T3 α = .90).
Syntheses. The test consisted of 15 items. Each item showed four full color pictures. 
The computer named all pictures, and then asked the children to indicate the picture 
that corresponded to the word that was spelled. For example ‘tak-das-dak, what picture 
corresponds to /t/-/a/-/k/’. Reliability analysis on the test items’ correlation matrix showed a 
good test reliability at all measurements (T1 α = .83; T2 α = .92; T3 α = .90).
Questionnaire. Demographic variables concerning the child, family and school context 
were collected by means of a questionnaire. Parents received a questionnaire regarding 
general demographic information concerning their child’s age, gender, SES and migrant 
background. A total of 683 questionnaires were sent, 554 were completed (81%). Teachers 
received a questionnaire concerning their educational level, years of experience, and ECE 
program use. The questionnaires were in Dutch. Parents with less proficiency in Dutch could 
receive help with filling in the questionnaire from either test administrators or the teachers, 
however none of the parents asked help filling in the questionnaire. 
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Intervention
Each school was randomly assigned to either the experimental or the control condition. 
All groups within one school were included in the same experimental condition, to allow 
collaboration between teachers within one school and to prevent transfer between the 
experimental and control condition. The experimental group consisted of 16 kindergarten 
groups (n = 324); the control group also consisted of 16 kindergarten groups (n = 359). 
The teachers in the control group used their regular educational program and the 
ECE program that is used at their school. The teachers in the experimental group received 
an ISB training of four sessions of three hours at different points throughout the year. The 
training was conducted by qualified trainers. The teachers were prepared to conduct four 
ISB themes (Body and Senses, Sinterklaas, Housing, and Spring) of three to four weeks 
during one school year (Elsäcker, van der Beek, Hillen, & Peters, 2006). All aspects of the 
ISB, such as dialogic reading, interaction skills, and asking questions were discussed and 
practiced based on the themes used during the study. Each training session consisted of 
an eye-opener, theory, a demonstration and practicing of ISB activities, and an assignment 
which teachers conducted and discussed during the next training. The ISB intervention was 
used in addition to the regular educational content, and replaced the regular content during 
the ISB themes. 
The training provided input for language activities regarding each theme that the 
teachers were expected to use during the theme period. Conducting the activities was highly 
recommended but was not sanctioned. Every theme was based on an age-appropriate 
narrative picture book and provided three to four activities for 15 days over a three week 
period. Within each theme approximately 40 storybook words and 60 theme words (basic 
and expanding words) were selected based on whether they were in a target list of Dutch 
words for children in kindergarten (Schrooten & Vermeer, 1994). Typical ISB activities were 
incorporated in each theme, such as repeated dialogic reading, and processing activities 
enhancing children’s active participation. In addition, several small group activities were 
elaborated. A number of these activities were highly recommended (such as repeatedly 
dialogic reading of the central storybook). For other activities several options were provided. 
The teachers could choose from three or four activities to allow for adaptation to the group’s 
level and interests. For example, for the theme Spring the fourth day consisted of reading the 
central storybook with pictograms to a small group of children. Next, a processing activity 
could be conducted to practice vocabulary and rhyming. Lastly, teachers could choose a 
processing activity with a focus on the story line, either making word labels, enacting the story 
with dolls, or placing pictures in the correct order. Next to these activities ‘extra activities’ 
were supplied for each theme that could be conducted for extra repetition/intensification. All 
activities were fully described in a teacher handbook. 
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Treatment fidelity
Teachers in the 16 experimental groups received a log for each theme, in which they 
were asked to note which activities were conducted. For the themes Body and Senses, 
Sinterklaas, Housing and Spring, respectively 10,11, 9, and 8 logs were returned, resulting 
in a response rate of 59%. Twelve of the kindergarten groups returned two or more of the 
logs. The data collectors were able to observe whether the school was indeed conducting 
the planned intervention when they visited the school for the measurements. The data 
collectors spoke to the teachers and directors, saw examples the teachers showed them of 
the children’s work, saw the classrooms which were decorated for the theme and could thus 
form an adequate impression that, generally speaking, the themes were conducted during 
the year. The teacher logs provided more detail with regard to the intensiveness and type of 
specific ISB activities that were conducted.
The theme activities were described in a theme booklet. In the teacher log the teachers 
noted that they conducted a certain activity. The data from the available teacher logs were 
analysed in order to monitor the treatment fidelity. Every activity was coded: 1) = theme 
introduction/anchor, 2) = dialogic reading, 3) = vocabulary, 4) = oral communication, 5) = 
early literacy, 6) = phonological awareness, 7) = general language activity, 8) = small group. 
Type 1 to 6 activities are specific ISB activities, such as dialogic reading or conducting a 
rhyme game. A further important ISB aspect is that teachers also stimulate language during 
daily routines such as during free play or lunch, therefore general language activity was 
also coded if teachers described this in the log. Lastly, teachers also described whether 
an activity was performed in a small group. Examples of activities for the Spring theme are: 
Theme introduction/anchor: finding bugs at the school playground or the park on the first 
day of the theme. Dialogic reading: reading the book on several days during the theme. 
Vocabulary: ‘tell me butterfly’. Oral communication: telling stories about bugs. Early literacy: 
‘writing’ a letter to the parents to tell about the theme. Phonological awareness: rhyme activity. 
General language activity: counting the dots on a ladybug during recess. 
Descriptive statistics showed that the schools conducted intervention activities on 
average on 13.8 (SD = 2.5) days and conducted on average 3.4 (SD = 1.1) activities on these 
days. Given that 15 days with four activities a day were requested this can be considered 
a fairly adequate intensity. Table 13 shows the school means and standard deviations for 
the number of intervention activities for each theme. Activities focussing on vocabulary 
were conducted most often in all themes; activities focussing on phonological awareness 
were conducted the least. During all themes the central storybook was read on average 
three to six times. On average four activities were conducted in small groups during all 
themes, except during the theme Spring where on average only two small group activities 
were conducted. An ANOVA analysis showed that there were no differences in number of 
day parts and activities between the themes, except for the activities focussing on early 
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literacy. These activities were, with an average of 10, conducted significantly more during the 
theme Sinterklaas, than during the other themes where on average five activities focussed 
on early literacy. This difference can be explained due to the nature of the Sinterklaas theme, 
as children receive chocolate letters as presents and they make wish lists, providing good 
opportunities to incorporate early literacy in the theme.
Table 13
Conducted intervention activities per theme
Body & senses Sinterklaas Housing Spring
M (SD) Range M (SD) Range M (SD) Range M (SD) Range
1 Anchor   1.1   (0.4) 1-  2 1.0   (0.0) 1-1 1.0   (0.0) 1-  1 1.0   (0.0) 1-1
2 Dialogic reading   5.3   (2.7) 2-11 3.7   (2.4) 1-8 4.3   (2.3) 2-  9 6.5   (4.5) 1-16
3 Vocabulary 22.3   (9.8) 10-41 19.0 (12.8) 5-54 26.7 (12.3) 13-47 24.6 (10.4) 12-45
4 Oral communication 11.0   (7.0) 2-22 7.7   (4.9) 1-18 13.1   (6.5) 5-26 7.9   (4.0) 1-13
5 Early literacy    4.8  (2.3) 2-  8 10.1   (4.2) 4-20 4.8   (2.3) 1-  9 5.6   (2.4) 3-9
6 Phonological awareness   1.0   (0.0) 1-  1 2.3   (1.4) 1-6 2.0   (9.3) 1-  4 1.6   (0.8) 1-3
7 General activities   1.5   (0.7) 1-  2 2.0   (1.0) 1-3 2.0   (1.4) 1-  3 1.0   (0.0) 1-1
Total activities 43.9 (17.5) 22-71 44.5 (14.5) 24-77 52.1 (17.7) 32-85 45.1 (15.2) 23-73
Small group   4.9   (3.1) 1-  9 4.3   (3.4) 1-9  4.1  (3.4) 1-10 1.8   (0.9) 1-3
Number of days 13.3   (2.5) 11-18 13.9   (1.8) 10-16 14.8  (1.9) 11-17 13.3   (3.9) 5-19
Number of act/day   3.5   (1.4) 1.8-  6 3.2   (1.1) 1.9-5.9 3.5  (1.1) 2.1-5.2 3.5   (1.0) 2.3-5.2
The treatment fidelity effect on vocabulary and phonological awareness was analysed 
by means of a 3 (time: T1 vs. T2 vs. T3) x 3 (SES: high vs. middle vs. low) x 2 (background: 
Dutch vs. migrant) repeated measures ANCOVA with time as within-subjects factor and SES 
and migrant background as between-subjects factors. The number of intervention days and 
total activities were analysed as covariates. The repeated measures ANCOVA showed no 
significant effect on vocabulary and phonological awareness of the covariates number of 
days (F(5,182) = .79, p>.05), total activities (F(5,182) = .10, p>.05), and number of activities 
per day (F(5,182) = .79, p>.05). There were no effects of the treatment fidelity characteristics, 
in other words, the variation in treatment fidelity within the experimental group had no effect 
on the intervention effects.
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Procedure 
Vocabulary and phonological awareness were measured three times during one school 
year. The pre-test was conducted in September 2011 (T1), followed by a measurement in 
January 2012 (T2) and a post-test in May 2012 (T3). Independent, trained data collectors 
administered the assessments to ensure similar assessments for all children with as little bias 
as possible. The data collectors were not blinded to the experimental status of the schools. As 
most of the tests were administered by a computer non-blinded data collectors would not bias 
the results. The subtest expressive vocabulary from the Dutch Language Test for All Children 
was administered by the test administrators, in order to minimize bias the test administrators 
received possible answer categories. The answers were generally not ambiguous. When 
in doubt the project leader scored the answers. The tests were administered in Dutch. All 
children were tested individually in a separate room or a quiet space outside the classroom. 
Analyses
We used a quasi-experimental between subjects design with three waves. Preliminary 
analyses were conducted to ensure no violation of the assumptions. Attrition analyses 
showed that children who dropped out of the study at T3 (n = 37) differed significantly from 
children who participated in the study (n = 646) on the following variables: they had lower 
receptive vocabulary at T1 (t(586) = 2.9, p < .05) and T2 (t(648) = 2.0, p < .05), lower letter 
knowledge score at T1 (t(581) = 2.1, p < .05) and T2 (t(640) = 2.4, p < .05) and lower T2 
syntheses score (t(641) = 2.1, p < .05). There were no differences on demographic variables. 
As attrition might be attributable to the study variables, missing vocabulary and phonological 
awareness data points were imputed by means of the Expectation-Maximization (EM) 
algorithm (Dempster, Laird, & Rubin, 1977) in SPSS 19 (IBM Corp, 2010). This algorithm 
determines, after a number of iterations, the maximum likelihood of the missing parameters 
based on the observed data. Using multiple imputations results in correct estimations based 
on the population, if the missing-at-random assumption is met, without lowering the statistical 
power of the test. Table 14 shows the descriptive statistics for the observed and imputed 
variables over time. As the table shows, imputing the missing data had no influence on the 
mean vocabulary and phonological awareness scores. 
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Table 14
Vocabulary and phonological awareness scores at three measurement times (observed and 
imputed scores)
Observed scores Observed + imputed scores
n M (SD) Range n M (SD) Range
Receptive Vocabulary T1 588 46.3 (17.7) 0-79 683 44.2 (17.9) 0-79
Receptive Vocabulary T2 650 51.8   (6.0) 0-87 683 51.4 (17.9) 0-87
Receptive Vocabulary T3 647 56.8   (3.1) 0-87 683 56.4 (17.5) 0-87
Expressive Vocabulary T1 587 10.8   (3.8) 0-35 683 10.2   (5.9) 0-35
Expressive Vocabulary T2 650 11.8 (17.9) 0-31 683 11.7   (6.2) 0-31
Expressive Vocabulary T3 648 13.8   (6.3) 0-32 683 13.6   (6.6) 0-32
Rhyme T1 583 9.5   (8.7) 1-15 683 9.1   (3.0) 1-15
Rhyme T2 643 10.6   (4.1) 1-15 683 10.5   (3.1) 1-15
Rhyme T3 632 11.4 (17.5) 3-15 683 11.3 (  2.9) 3-15
Letter Knowledge T1 583 15.1   (2.9) 1-34 683 14.2   (7.3) 1-34
Letter Knowledge T2 642 18.5   (8.8) 0-34 683 18.4   (8.6) 0-34
Letter Knowledge T3 631 20.8   (4.2) 1-34 683 20.7   (8.8) 1-34
Syntheses T1 580 7.6   (6.6) 0-15 683 7.3 (  3.7) 0-15
Syntheses T2 643 9.2   (2.5) 0-15 683 9.1   (4.1) 0-15
Syntheses T3 632 10.2   (7.3) 0-15 683 10.1 (  4.2) 0-15
The demographic data for 153 children were not available as parents did not provide 
demographic information through the questionnaire. These missing data were included in 
the analyses as system-missing. Differences between these groups were analysed. Table 15 
shows the results. The children with missing demographic information scored significantly 
lower on all measures except syntheses. 
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Table 15
Descriptive statistics at T1 for children with (n = 530) and without (n = 153) demographic 
data
Variable Missing demographic 
data
Demographic data
M M F (df)
Receptive vocabulary 37.67 46.03 26.91 (681) **
Expressive vocabulary 8.9 10.54 9.19 (681) *
Rhyme 8.41 9.33 10.91 (681) *
Letter Knowledge 12.90 14.63 6.70 (681) *
Syntheses 6.98 7.44 1.81 (681)
Note. ** p < .01, * p < .05.
To answer the research questions a three-level (time/children/group) multilevel analysis 
was conducted to examine the changes over time in vocabulary and phonological awareness 
(rhyme, letter knowledge and syntheses). A multilevel analysis was used because the 
children’s data are nested within groups. With this analysis variables on group level as well 
as child level can be incorporated. No school-variables were incorporated, which would 
result in a four-level multilevel model, as n = 12 is too small for the highest level in a multilevel 
analysis (Snijders & Bosker, 2012).
Results
Differences at the start of the study between children in the experimental and control 
group were analysed. An ANOVA analysis showed differences at T1 between children 
in the experimental and control group in receptive vocabulary, expressive vocabulary 
and syntheses. Table 16 shows the percentages and means for both groups. In order to 
analyse the intervention effect on vocabulary and phonological awareness over time a 
three-level (time/children/group) multilevel regression analysis was conducted. Models were 
constructed for each of the dependent variables using the same modelling strategy. Due 
to missing demographic data for children and teachers, the number of cases used in the 
analyses was n = 510. For each of the dependent variables first a so-called empty model 
was analysed. The empty model indicates the level of variance in the dependent variables 
that can be explained by differences over time, between individual children, or by differences 
between groups. Table 17 shows the explained variance of the ‘empty’ models for each of 
the five dependent variables. The table shows that between 14% and 17% of the variance 
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was explained at the group level, between 49% and 51% of the variance was explained at 
the student level, and between 33% and 37% of the variance was explained at time level. 
For rhyme the explained variance at time level was higher with 46%, and at child level was 
lower with 41% than the explained variance of the other dependent variables. This indicates 
that differences in language development are largely explained by maturation and child 
and home environment factors, but even though the group has a smaller impact, it does 
significantly influence children’s development and explains additional variance in children’s 
language skills. 
Table 16
Differences between experimental and control group
Experimental group Control group
% M (SD) % M (SD) F (df) Chi2 (df)
Age 58.3 (7.9) 57.94 (7.7) .36 (1)
SES
High
Middle
Low
35.2
28.7
13.6
39.0
29.0
10.9
1.67 (2)
Migrant background
Dutch
Non-Dutch
71.8
28.2
78.4
21.6
3.19 (1)
Home language
L1
L2
81.8
18.2
86.6
13.4
2.38 (1)
Receptive Vocabulary T1 42.5 (18.7) 45.68 (17.0) 5.51 (1)*
Expressive Vocabulary T1 8.9 (5.9) 11.34   (5.8) 30.95 (1)**
Rhyme T1 8.9 (3.0) 9.31   (3.1) 2.84 (1)
Letter Knowledge T1 13.9 (7.5) 14.57   (7.2) 1.48 (1)
Syntheses T1 6.9 (3.7) 7.65   (3.7) 5.28 (1)*
Note. ** p < .01, * p < .05.
Table 17
Explained variance of the empty models for the five dependent variables
Receptive 
vocabulary
Expressive
vocabulary
Rhyme Letter
knowledge
Syntheses
Variance component
Time level 0.34 0.33 0.46 0.33 0.37
Child level 0.51 0.50 0.41 0.50 0.49
Group level 0.16 0.17 0.13 0.17 0.14
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The following (random intercepts) models included random variation sources. Each 
model was compared to the previous one to determine which showed the best fit to the data. 
Gender, age, migrant background, home language and SES were analysed at the student 
level. Two dummy variables were constructed for SES (high vs low and middle vs low). The 
predictors age and teacher experience were grand-mean centered. The variables condition 
and teacher experience were then included as group-level factors. Teacher education was 
not included as a variable because all teachers had a college education. For the sake 
of completeness we have also added teacher/child ratio to the multilevel analysis for the 
dependent variable expressive vocabulary. As teacher/child ratio did not significantly explain 
variance in expressive vocabulary we have not included this variable in the final model. In the 
next model we allowed cross level interactions between variables at time and school level 
(measurement*condition), this step proved only a significant improvement of the model fit for 
expressive vocabulary. The results of the analyses are shown in Table 18. The statistically 
significant effects on the dependent variables are in boldface type (p < .05). 
Overall the results showed a maturation effect and child factors SES, migrant background 
and home language predict children’s language development. The results further showed a 
class-level main effect of condition and interaction effect of condition with measurement for 
expressive vocabulary. This indicated that children in the ISB intervention group had a steeper 
growth in expressive vocabulary than children in the control group. The group mean scores 
in combination with this significant interaction imply that while children in the intervention 
group started the intervention year with lower scores, by the end of the intervention year 
they have caught up with their peers in the control group. Therefore it can be stated that 
using an ISB intervention in combination with a regular ECE program appeared to effectively 
contribute to growth in expressive vocabulary scores.
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Figure 10. Variation in group means over time for expressive vocabulary. 
Because of the difference in expressive vocabulary at T1 between the experimental and 
control group, the results are more difficult to interpret (this is also a threat to the internal 
validity). However, when looking in more detail to the group mean expressive vocabulary 
scores at T1 (see Figure 10 also for the growth over time), there appeared to be a large 
variation in the group means in expressive vocabulary at the start of the intervention year, 
both conditions have groups with high and low means. The figure even shows that both the 
highest and lowest mean score are experimental groups. This wide variation does nuance 
the difference between the conditions as for the most part the groups (experimental and 
control) start and end in the same place, which strengthens the internal validity.
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Table 18
Estimated final three-level regression models for the five dependent variables (n = 510)
Receptive 
vocabulary
Expressive 
vocabulary
Rhyme Letter 
knowledge
Syntheses
Regression coefficients Coeff. (SE) Coeff. (SE) Coeff. (SE) Coeff. (SE) Coeff. (SE)
Intercept 38.43 (2.31) 9.50 (0.87) 8.01 (0.43) 10.17 (1.33) 5.64 (0.59)
Time level
Measurement 5.07 (0.44) 1.14 (0.20) 0.85 (0.08) 2.91 (0.22) 1.21 (0.11)
Child level
Age 0.22 (0.08) 0.08 (0.03) 0.06 (0.01) 0.14 (0.04) 0.07 (0.02)
Gender (1 = boy) -1.71 (1.19) -0.30 (0.43) 0.12 (0.21) -1.60 (0.64) -0.57 (0.30)
Migrant background (1 = non-Dutch) -4.82 (1.96) -1.26 (0.71) -0.62 (0.35) -0.70 (1.05) -0.61 (0.50)
Home language (1 = L2) -12.73 (2.42) -4.39 (0.88) -0.96 (0.42) 0.83 (1.29) -0.42 (0.62)
Middle SES 6.79 (1.87) 1.94 (0.68) 0.81 (0.33) 2.58 (1.00) 1.10 (0.48)
High SES 10.61 (1.83) 3.27 (0.66) 1.34 (0.32) 3.56 (0.99) 1.86 (0.47)
Group level
Condition (1 = experimental group) 0.21 (1.84) -3.08 (0.82) 0.01 (0.37) 0.51 (1.24) 0.29 (0.49)
Teacher experience 0.09 (0.07) 0.02 (0.03) 0.02 (0.01) 0.09 (0.05) 0.03 (0.02)
Measurement * Condition 0.86 (0.23)
Note. This table shows the results for five separate analysis, one for each outcome variable. Significance level p < .05 
printed in bold.
The final model further showed a maturation effect on all dependent variables. Children 
increased in performance on the vocabulary and phonological awareness measures with 
each measurement. With regard to receptive and expressive vocabulary all student variables, 
except gender, had a significant effect on both receptive and expressive vocabulary. Children 
from a non-Dutch migrant background had a lower Dutch vocabulary than their Dutch peers. 
Children who spoke another language than Dutch performed less than their monolingual 
Dutch-speaking peers. Children from families with middle to high SES had higher vocabulary 
scores than children from families with a low SES background.
Migrant background predicted none of the phonological awareness measures. Rhyme 
was predicted by age, home language and middle and high SES. Older children scored 
better on the rhyme task than younger children. L2 learning children scored lower than 
L1 learning children. Children from families with a high SES scored better on rhyme than 
children from middle to low SES families. Letter knowledge and syntheses were predicted 
by age, and middle and high SES. Older children performed better on letter knowledge 
and syntheses than younger children. Children from middle and high SES families scored 
better on letter knowledge and syntheses than children from low SES families. Also, girls 
outperformed boys on letter knowledge.
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Interaction variables (condition*SES, condition*migrant background, and condition*home 
language) were added to the model to answer the second research question: to what 
extent do effects of an ISB intervention differ for children from different SES and migrant 
backgrounds? These additions did not significantly improve the model (the loglikelihood did 
not decrease significantly). The final model thus showed that there was no difference in 
intervention effects between groups of children, thereby indicating that all children benefited 
equally from the ISB intervention in addition to their regular ECE program. 
Discussion
The current study examined the effect of an ISB intervention on children’s language 
development, and moreover investigated differential effects for children from different 
backgrounds. Recent studies with regard to the effectiveness of ECE programs in preschool 
and kindergarten showed inconclusive results and as most studies are conducted with small 
groups robust conclusions are difficult to draw from these results. In order to provide further 
knowledge with regard to the intervention effects this large scale intervention study used a 
quasi-experimental design, where schools were randomly assigned to either the experimental 
or the control group. The research questions that were examined were: 1) what is the effect 
on young children’s vocabulary and phonological awareness skills when using an additional 
ISB intervention compared to only using a regular ECE program? and 2) to what extent do 
effects of an ISB intervention differ for children from different SES and migrant backgrounds?
The results indicated that the large scale and longitudinal ISB intervention seems to 
be similarly effective in stimulating receptive vocabulary and phonological awareness 
development in kindergartners when used in addition to an ECE program as when only 
using an ECE program. However, children in the ISB intervention group did show a steeper 
growth in expressive vocabulary during the school year than the children in the control group. 
Children in the experimental condition closed the gap between them and the children in 
the control group, which seems to imply that the ISB intervention seems to be effective in 
stimulating expressive vocabulary development over time. 
The increase in expressive vocabulary for the children who received the ISB intervention 
might be due to the stimulation of the children’s active participation with language activities. 
Within the ISB intervention children were encouraged to practice their language use 
themselves by allowing them to give input during activities, through telling stories and 
their experiences, and by means of dialogic reading of the central storybook. Research 
shows that children’s vocabulary develops faster when they have an active, participating 
role, especially during storybook reading, compared to children who have a more passive 
role (Mol et al., 2008). The active participation, using language and talking about words, 
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might strengthen relations between new words and previous semantic, orthographic and 
phonological knowledge (Perfetti & Hart, 2002). Since this study had no data on the exact 
activities that were conducted in the control groups, we do not know the extent to which 
children in the control groups were stimulated to participate actively. Further studies should 
reveal whether active participation explains growth in expressive vocabulary. 
The results did show that children in the control condition scored higher on T1 expressive 
vocabulary than children in the experimental condition, which makes it harder to interpret the 
results. This might be due to the way the groups were assigned to the conditions. This was 
done at random at school level instead of group level in order to prevent transfer between 
conditions which would be likely to happen when as teachers within one school collaborate 
regarding educational content. As whole schools were assigned to the conditions initial 
differences between the conditions are more likely to appear. 
The ISB intervention effect was found for expressive vocabulary, but contrary to 
the expectations no ISB intervention effects were found for receptive vocabulary or 
the phonological awareness measures. The ISB intervention seems to be, when used 
alternating with an integral ECE program, as effective in stimulating receptive vocabulary 
and phonological awareness in kindergarten as when solely using an integral ECE program. 
With regard to receptive vocabulary we expected a transfer effect from the words taught 
in the themes to the children’s general vocabulary as measured with the Dutch Language 
Test for All Children. The effects of interventions are difficult to evidence, because of less 
fine-tuning of these general tests to the actual learning process (Marulis & Neuman, 2010). 
Perhaps it is not realistic to expect an increase in receptive vocabulary on a general test 
after presenting only a limited number of intervention words. The lack of an intervention effect 
in stimulating phonological awareness in the children might be explained by the fact that 
some bilingual children’s L2 proficiency was too low to be able to fully participate in the 
phonological awareness activities such as rhyming games. 
Another explanation for the lack of an intervention effect may lie in teacher training and 
the way the intervention was implemented during the study. Studies show that the largest 
effects are found when teachers receive more than 50 hours of training (Wasik & Hindman, 
2011). In this study teachers received 12 hours of training, which might be too little to foster 
all knowledge and teacher interaction skills to effectively implement the intervention. Also, 
due to the large-scale design of the study, implementation quality in the schools was not 
monitored. Even though the log data provided information regarding the treatment fidelity 
based on the quantity of activities conducted during the themes, these data do not provide 
information regarding the quality of conducted activities. Thus, even though the teachers did 
provide the children with the intervention theme and activities, it is possible that they did not 
conduct the ISB intervention as intended. In future research, observations of the quality of 
ISB interventions might be included to improve evaluations of treatment fidelity. 
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The relevant child characteristics, age, gender, SES, migrant background and home 
language showed significant effects on vocabulary and phonological awareness. There was 
an expected effect of age on all dependent variables, with the older children outperforming 
younger ones (Bowles, Grimm, & McArdle, 2005), and gender where girls outperformed 
boys on letter knowledge (Stokes & Klee, 2009). 
The effects of migrant background and home language on vocabulary and phonological 
awareness were in the expected direction. Children from a Dutch background performed 
better on the tasks than children from a migrant background or those for whom Dutch was a 
second language. The effect of migrant background was significant for some phonological 
awareness measures, and for home language there was only a significant effect on rhyme. 
These results confirm a positive cross-language transfer of phonological awareness skills. 
Apparently, children’s lower L2 vocabulary does not relate to their phonological awareness 
learning process during kindergarten (Nicolay & Poncelet, 2013). The child’s SES had, as 
expected, an effect on all dependent variables. The difference in vocabulary and phonological 
awareness scores are likely the result of differences in social and/or cultural capital between 
the children, next to a difference in language proficiency.
Contrary to our expectations, no difference was observed in the intervention effects for 
children from different family backgrounds. This result indicates that all children benefited 
to a similar extent from the ISB intervention. Although the ISB intervention helps children 
from underprivileged families to gain (language) skills to prepare them for the start of formal 
education in Grade 1, it appears not to decrease nor widen the gap between children from 
different backgrounds. This finding is not according to the expectation, as research suggests 
that children with lower vocabularies have more difficulties to learn words from storybook 
reading which is an important aspect of the ISB intervention. This finding is in accordance 
with research that reports that both privileged and disadvantaged children benefit from 
ECE interventions (EPPE, 2008a). If schools strive at the reduction of the achievement gaps 
between kindergartners, interventions should be implemented that specifically target students 
from unprivileged backgrounds. Future research is needed to indicate when a difference in 
intervention effects for children with different backgrounds appears, for example if the level 
of educational content is a mediating factor. In order to effectively decrease language delay 
it is needed to specify under which circumstances the growth in language following the ISB 
intervention is similar for all children.
There are limitations to this study. It is difficult to establish the unique effect of the ISB 
intervention because the experimental group and the control group have potentially similar 
educational content directed at language stimulation, and because there was no control group 
without any ECE based educational content. However, as most Dutch children, especially 
children in the ECE target group, receive some well-considered educational content during 
preschool, day care and/or kindergarten (Veen, Roeleveld, & Heurter, 2010), an analyses 
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of an ECE program compared to a control group with no ECE experience would not be an 
accurate representation of the Dutch educational system. As several ECE programs have 
incorporated ISB elements, the educational content of these ECE programs (used in the 
control group) is possibly similar to such a degree that using only an integral ECE program 
differs too little from the use of an ECE program in combination with ISB (as was applied in 
the experimental group). The log data used to map treatment fidelity in the experimental 
group were not available for the schools in the control condition, therefore we cannot draw 
conclusions regarding the extent in which the educational content was similar between the 
schools. Furthermore, it should be acknowledged that the difference between conditions at 
the start of the study, the self-reported treatment fidelity, the non-blinded assessors, and the 
possible similar educational content, may have had an impact on the internal validity of the 
present study. In a similar vein, the above mentioned differences between drop-outs at T3 
and children participating in all measurements and differences between children with (in)
complete demographic data included in the study challenge may have had an impact on its 
external validity.
To conclude, the present study adds to the literature on vocabulary and phonological 
awareness interventions by showing that using an interactive storybook based intervention 
combined with a regular ECE program does seem to provide an additional effect on expressive 
vocabulary, where no contribution to receptive vocabulary and phonological awareness in 
kindergarten compared to using only a regular ECE program could be shown. Apparently 
active participation of children who are encouraged to practice using language seems to be 
beneficial to enhance children’s language use. This study provides cross-linguistic support 
for ISB interventions as children with different home languages benefit similarly from the 
ISB intervention. Engaging children to actively participate in language learning might be 
elaborated in existing or future ECE programs to stimulate expressive vocabulary as this is 
one of the strongest predictors of later reading skill.
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General Discussion
The first aim of the present dissertation was to map the different factors predicting 
the variation in children’s foundational language and literacy development, especially 
the difference in the language learning process for first (L1) and second (L2) language 
learning children. The second aim was to investigate an intervention aimed at stimulating 
young children’s language and literacy development. Accordingly, two main research 
questions were examined. The first research question was: which child, home and school 
characteristics predict L1 and L2 children’s language and early literacy development in 
preschool and kindergarten? The second research question focussed on the effectiveness 
of an interactive storybook based (ISB) intervention on L1 and L2 children’s language and 
early literacy development in preschool and kindergarten. This final chapter will review the 
general findings of the studies conducted for this research project, limitations of the present 
research, and suggestions for future research. A general discussion will be provided and 
implications for educational practice will be given.
Linguistic diversity and predictors of language and early literacy development
In order to answer the first research question, three studies were conducted investigating 
several variables influencing language and early literacy development in both preschool and 
kindergarten. First, the current research project shows that early vocabulary development 
is influenced by several factors within the child, home environment and preschool context. 
The study in Chapter 2 mapped the relation between preschool vocabulary and several 
child, family and institutional predictors in one and the same design. This study confirms 
that child, home and institutional variables predict preschool vocabulary knowledge at 
preschool entry and vocabulary development during preschool. In accordance with previous 
studies this research project shows that child and family variables (SES and family migrant 
background) are quite influential already at an early age (Dwyer, 2010). The difference in 
vocabulary size between children from high or low SES families and Dutch or non-Dutch 
families is at this young age clearly visible (Fenson et al., 1994). The preschool variables 
(such as providing an ECE program) were found to have a positive effect on children’s 
vocabulary development. However, this was most beneficial for Dutch children. It was found 
that a higher teacher education was more beneficial for the vocabulary growth of children 
with a migrant background than for children with a Dutch background. 
Next to these context factors it was investigated how language development progresses 
as a result of children’s cognitive possibilities. The study presented in Chapter 3 extended 
the previous study by mapping the relation between a cognitive precursor (verbal short 
term memory; STM) and vocabulary development in preschool. This study showed that 
STM is predicted by preschool vocabulary. It can be concluded that preschool vocabulary 
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development has a positive relation with children’s performance on a verbal STM task. 
Apparently, the size of the mental lexicon helps children accomplishing tasks for which a 
verbal short-term storage demand is required. 
The first study has indicated that the home environment is important for children’s early 
language development. It is therefore even more important to map the factors predicting 
vocabulary and early literacy development and to investigate how these factors have a 
differential effect on the language learning processes for L1 and L2 learning children. Based 
on data from the first study, the relation between the cognitive precursor (verbal) STM and 
vocabulary development might be different for L1 and L2 children, because L2 children 
appear to have lower L2 vocabulary scores. Chapter 3 shows that home language impacted 
vocabulary (development). L2 children had lower vocabulary scores at preschool entry, and 
they showed slower vocabulary growth than L1 children. Home language further influenced 
the child’s STM at preschool entry, but not the further STM development. Thus, although 
the entry level was lower, L2 children’s STM developed at the same pace as L1 children’s 
STM. The study showed that the relation between STM and vocabulary development was 
similar for L1 and L2 children, in that children’s STM development was predicted by their 
vocabulary development. This means for bilingual children that they might be affected by 
their lower vocabulary knowledge when developing their L2 STM, which can hinder their 
further vocabulary development and school career.
Chapter 4 evidences that bilingual children’s home language also has a direct effect on 
their L2 phonological awareness and vocabulary skills and via these factors has an indirect 
effect on word decoding. The relations between these components were found to be similar 
for L1 and L2 learning children. Bilingual children’s decoding skills were similar to those 
of monolingual children. Thus, even though a minority home language tends to predict 
lower scores on vocabulary and phonological awareness measures, children seem able to 
successfully compensate with regard to their word decoding skills and prevent them, to 
some extent, to build up an initial delay. This ensures that bilingual children will be able to tap 
into a large source of words through their word decoding skills for their further vocabulary 
development, opening the way to literacy which is of such great importance to their further 
school career.
Effects of the interactive storybook based intervention
Previous studies have shown that L2 children’s language development is influenced by 
their home language, and that their language learning processes are similar to those of L1 
children. Chapter 5 and 6 report studies conducted to answer the second research question, 
how the ISB intervention can enhance children’s language and early literacy development.
The first intervention study in preschool, reported in Chapter 5, shows that the Interactive 
Storybook Based (ISB) intervention (in combination with an Early Childhood Education 
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program) was as effective in stimulating preschool vocabulary as when solely using an Early 
Childhood Education (ECE) program. Providing the ISB intervention does not show a clear 
additional effect over using a regular ECE program. Children in the experimental group and 
control group scored similarly on the vocabulary measures. Similar to the studies answering 
the first research question, this study also found effects of child and home environment 
factors on preschool vocabulary (SES and migrant background). 
The second intervention study in kindergarten (Chapter 6) indicates that using an ISB 
intervention combined with a regular ECE program does seem to provide an additional effect 
on expressive vocabulary growth. The kindergartners in the ISB intervention groups showed 
a steeper growth on the expressive vocabulary measurement than the children in the control 
group. Apparently, active participation of children who are encouraged to talk seems to be 
beneficial to enhance children’s language use. The active participation, using language and 
talking about words, might have strengthened relations between new words and previous 
semantic, orthographic and phonological knowledge (Perfetti & Hart, 2002). With regard to 
the second research question, no differential effects for L1 and L2 children were found in this 
study. Children with different home languages benefited similarly from the ISB intervention. 
No contribution of providing the ISB intervention to receptive vocabulary and phonological 
awareness skills in kindergarten could be shown compared to using only a regular ECE 
program.
The different results for the preschool and kindergarten intervention studies suggest that 
a more intensive intervention (i.e. five day’s vs. three day parts a week), as was conducted 
in kindergarten, might be beneficial to children’s development. It is also possible that, as 
the kindergartners are older, their Dutch proficiency is higher which enables them to better 
keep up with the ISB program. Even though the ISB themes were specified for preschool 
and kindergarten it is possible that the overall language level was too high for the younger 
children, expecially for those who had little to no Dutch proficiency. Moreover, with regard 
to the very young child in preschool the task is not only to provide general preparation for 
primary school, but also to provide childcare. This means that ‘formal learning’ occupies 
only a small portion of the available time. Policy in preschools may be adapted to include 
more informal learning during the day-to-day routine, next to moments of formal learning, to 
provide optimal language learning opportunities for young children. 
To sum up, the results from this research project indicate that several factors influence 
children’s language development. Child (age) and home factors (migrant background, SES 
and home language) have a large influence before and during the preschool and kindergarten 
years. This research project also provides an indication that using an ECE program (whether 
or not in combination with an ISB intervention) helps children to develop their language. 
Using a regular ECE program appears to be especially beneficial for children with a Dutch 
background, which results in a so-called Matthew effect, enlarging the differences between 
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children with a Dutch and those with a migrant background (Stanovich, 1986). Using the 
ISB intervention does not necessarily result in higher receptive vocabulary or phonological 
awareness scores in preschool and kindergarten. There does seem to be a result for the 
stimulation of expressive vocabulary in kindergarten, where children in the experimental 
groups showed a steeper growth. This research project shows no differences between L1 and 
L2 learning children with regard to learning gain based on the ISB intervention. L2 learning 
children can further develop their productive vocabulary by means of the ISB intervention. 
But, when the intervention is provided to both L1 and L2 children, the L2 children will not 
catch up to their L1 peers, because they started with lower scores at kindergarten entry. 
In order to paint a complete picture, we have also analyzed the ISB intervention effect on 
children’s word decoding skills in Grade 1 and Grade 2. A 2 (time: T4 vs. T5) × 2 (condition: 
control vs. intervention group) repeated-measures MANOVA was conducted with time as 
within-subjects factor and condition as between-subjects factor. The analyses showed that 
SES significantly predicted children’s word decoding scores (F(1,180) = 9.826, p < .05), and 
that condition did not significantly predict children’s word decoding scores (F(1,180) = .59, 
p > .05). This indicates that the ISB intervention had no additional effect in stimulating word 
decoding skills. Furthermore, these results indicate that L2 learning children - in both the 
control and experimental group - did not show a delay in word decoding skills compared to 
their L1 learning peers. Thus, although L2 children have lower vocabulary and phonological 
awareness scores during preschool and kindergarten, they are able to compensate and 
have similar early literacy scores in Grade 1 and Grade 2.
Limitations and future perspectives
The present research project of course has its limitations. First, it should be acknowledged 
that in the present study the vocabulary of bilingual children was measured in their L2 only. It 
is possible that the children’s L1 and L2 semantic knowledge combined is equal to or larger 
than that of the L1 learning children, because bilingual children learn different sets of words 
related to each setting (Hoff, 2006; Mancilla-Martinez & Vagh, 2013). It can be recommended 
in future research to measure the language abilities of bilingual children in both their L1 and 
L2, so that children’s total conceptual knowledge is taken into account. Future studies might 
also differentiate between the effect of simultaneous and sequential bilingualism. Many of the 
children of the current children with a migrant background and a mother tongue other than 
Dutch, will probably learn Dutch simultaneous to their mother tongue (Kim, 2007). Interesting 
questions for future research in this respect are, for example: How does this simultaneous 
language learning influence children’s language development both in the first and second 
language? Do L2 learning children benefit more from learning two languages at the same 
time? Should, and how can, schools adjust their educational content to these children?
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Second, we did not take into account the variety in children’s home languages, because 
the number of children in each group would then become very small. However, it might be 
useful to test these differences in future research as languages with different orthographic 
transparencies might have different effects on learning to decode in a second language. 
Many of the migrant children in the Netherlands are from non-western countries with 
languages with different orthographies. Knowledge about differences in language learning 
processes may help schools to find ways to specifically stimulate these children’s language 
development.
There are also some limitations with regard to the intervention studies. First, as several 
ECE programs have incorporated ISB elements, the educational content of these ECE 
programs (used in the control group) is possibly similar to the ISB intervention. The log data 
used to map treatment fidelity in the experimental group were not available for the schools 
in the control condition, so we cannot draw conclusions regarding the extent to which the 
educational content was similar between the schools.
Furthermore, it should be noted that there was no control group without any ECE based 
educational content. However, as most Dutch children, especially children in the ECE target 
group, receive some well-considered educational content during preschool, day care and/or 
kindergarten (Veen, Roeleveld, & Heurter, 2010), an analysis of an ECE program compared 
to a control group with no ECE experience would not give an accurate representation of the 
Dutch educational system. 
Finally, it should be mentioned that a general vocabulary test was chosen to measure 
intervention effects on vocabulary, because the ISB intervention goal was to establish a 
transfer to general vocabulary development through teaching theme words and word learning 
strategies. Future research might also include curriculum-embedded tests in addition to 
general vocabulary tests, to gain a broader insight in possible effects of the intervention. 
With an eye on future research, an important practical question is: how or with what 
ECE program or language stimulation intervention should children be provided with a rich 
language context? Future research should gain better insight into which interventions work, 
and for which groups of children. In what way does the intervention have to be conducted 
to be most effective for the different groups of children (target group or not)? When is the 
growth in language and literacy development similar for all children? What has to change in 
the content and manner of presenting the ISB intervention to benefit the target group most? 
And, based on the different results of the studies in preschool and kindergarten, how can we 
provide a language rich context both for younger and older children? 
One of the factors influencing diversity between groups and the difference between 
children’s development is the teacher (Barnett, 2003; Darling-Hammond & Youngs, 2002). 
The effect of the use of an ECE program is likely to be affected by the way the teacher 
implements the program in his or her practice. Especially when teachers are knowledgeable 
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regarding the content and theoretical underpinnings of the program and when the underlying 
foundations of the program are congruent with teacher’s beliefs, the quality of implementation 
is high (Donnell & Gettinger, 2015). Future research should therefore obtain information on 
how teachers use the ECE programs. How well they master the theory and practice of early 
literacy development, and how much they need teaching scaffolds provided by the teacher 
guides of an ECE program. Are ECE programs conducted precisely as prescribed, or are 
they used more as a guide line? What is the impact when teachers know and understand the 
ins and outs of an ECE program? Are they then able to transfer this knowledge to a general 
language learning context? Do they then still have need of the prescribed ECE program, or 
are they able to provide the educational content themselves? Are ECE programs necessary 
to provide a high quality language context, or is the teacher a more important factor?
This research project did not incorporate data to answer the question whether and how 
the teacher can establish a high quality language context (without an ECE program). But it is 
possible that a teacher, besides a formal early language and literacy program, can provide 
a language rich context by motivating children to learn to read and write, reading storybooks 
and connecting these to children’s experiences, asking the right questions, challenging 
children to try to use and experiment language themselves, coming up with activities that 
are differentiated to the needs of all children in the classroom, and suiting the developmental 
stage the children are in to bring them a step forward (Dickinson, 2011; Duncan et al., 2007; 
Wasik & Hindman, 2011). An ECE program might be a good tool to support teachers in 
establishing a high quality language context, provided they incorporate teacher support. 
When a teacher is able to do this herself, the use of a formal ECE program may not be 
required.
Finally, studying children between two and four years of age means that learning gains 
must be assessed in different ways. Even though toddlers learn many new words, and their 
language develops tremendously, this does not necessarily show on a test, which requires 
children to keep paying attention and which implies that they “feel like it” (Leseman, 2004). 
To monitor young children’s learning gain we might better use less result-oriented and more 
process-oriented, dynamic measures, and monitor children for a longer period (Sternberg & 
Grigorenko, 2001). However, these time consuming methods for data collection would most 
likely imply that the group of children would be smaller, resulting in less robust conclusions. 
Perhaps studies that combine both methods are most suitable for studying this age group.
Educational implications
Even though this research project has not fully confirmed the positive effects of the 
ISB intervention, and in general the effectiveness of ECE programs is still under debate, 
it indicates the importance of stimulating young children’s language and early literacy 
development, because children show large variation in language development at preschool 
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and kindergarten entry. One of the effects of a multicultural society is an increasing cultural 
and linguistic diversity within a classroom. The studies that have been described in this thesis 
indicate that children show large variation in their development due to child and home factors 
before the start of preschool. Children who start with lower vocabulary and phonological 
awareness scores, because of the influence of their social context, do not catch up with 
their higher scoring peers during preschool or kindergarten. When there is a mismatch with 
the language and culture in the school, as is the case for children from different cultural and 
linguistic backgrounds, then children have a real risk of passing through the primary grades 
with a language and literacy delay. It is important to make sure that children with diverse 
cultural and linguistic backgrounds have the same educational opportunities as L1 high SES 
children, by providing them with a language rich context. This might prevent that children 
cannot reach their potential just because they had a different language environment when 
they were young and do not have enough Dutch language skills in order to benefit from 
education. 
Teachers have to be able to differentiate to the different levels of children’s language 
proficiencies, so children can learn optimally from the educational content (Barnett, 2003; 
Darling-Hammond, 2012). Studies in this research project have shown that even though 
children with a non-Dutch home language score lower and have difficulty catching up with 
their Dutch speaking peers, their language processes are similar. The results indicate that 
having a minority home language poses possible difficulties for children learning a second 
majority language, and also that being bilingual is benefiting children’s language and literacy 
development. When teaching bilingual children teachers can adapt the educational content 
they provide to address both these weaknesses and strengths. By giving proper attention to 
the strengths, for example higher executive functioning skills, children’s language and early 
literacy skills can develop further, which can ensure that children develop a solid base to 
start formal (reading) education in Grade 1.
This research project does not indicate whether there are certain teacher characteristics 
which enable teachers to better differentiate the educational content to the different 
needs of the children. However, it does provide some knowledge with regard to teacher 
education, namely that a higher teacher education seems beneficial for children’s vocabulary 
development. The statistical interaction effect of teacher education and migrant background 
indicated that children with a migrant background benefitted more from being taught by a 
higher-educated teacher than children with a Dutch background. It might be that higher-
educated teachers possess more knowledge about children’s language development and 
stimulation and thus are more able to identify the level of children’s development and to 
adapt their educational content accordingly (Darling-Hammond, 2000; Early et al., 2006; 
Tout, Zaslow, & Berry, 2005). Although it seems unrealistic to attract more higher-educated 
teachers in preschool and kindergarten on the short term, it might be fruitful to invest in 
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current teacher education programs to better prepare teachers to teach children who are in 
need of a rich language context. 
We cannot conclusively state that using an ECE program, and more specifically an 
ISB intervention, is effective in stimulating young children’s language and early literacy 
development. However, our findings imply that some preschool and kindergarten factors 
provide opportunities to stimulate children’s language and literacy development. In particular, 
children in preschool can be stimulated to develop vocabulary skills through high quality 
language input in a meaningful context, for example by means of dialogic reading (Mol, 
Bus, & de Jong, 2009; Wasik & Hindman, 2011). The intervention effects in kindergarten 
seem to indicate that children should be actively participating in their language learning 
process. By speaking about language, sharing their ideas and experiences, experimenting 
with language, matching what they learn to their own experiences, children build their 
vocabulary and phonological awareness skills, which also influence their word decoding 
abilities. Engaging children to actively participate in language learning might be elaborated 
in existing or future ECE programs to stimulate expressive vocabulary as this is one of the 
strongest predictors of later literacy skills. 
To conclude, the studies in this dissertation indicate that children’s language 
development is also influenced by their home context and that differences between children 
are already visible at a young age. There is a large variation in children’s language skills 
before entering preschool and kindergarten, and when in education programs, children 
from disadvantaged backgrounds have a risk of not catching up with their peers (Leseman, 
2004). It therefore remains important to put effort in enhancing children’s language and early 
literacy development. This research project shows that the (educational) content within the 
preschools and kindergartens in the Netherlands is fairly uniform and of high quality. Providing 
ECE programs seems to stimulate children’s language development, and providing an ISB 
intervention seems to have an additional effect on kindergartners’ expressive vocabulary 
growth. The principles of the ISB intervention seem to have reached about all preschools 
and kindergartens. Now it is to the teachers to further internalise these principles and to 
develop the competences to also utilize them outside the contexts of formal ECE programs. 
The question remains whether future language and literacy stimulation has to be organised 
with structured, explicit and formal ECE programs or that future language stimulation projects 
should focus on providing a rich language context by enabling teachers to provide high 
quality language input in less structured, implicit and informal forms of education. 
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Summary
Children’s language and early literacy development is highly predictive of their educational 
attainment and has consequences for their further school career. When entering grade 1, the 
start of formal education, children display a wide variation in their language (specifically 
vocabulary and phonological awareness) development. This variation is among others due 
to differences in children’s experience with (the majority) language according to their home 
language and socio-economic status (SES). Children with a minority home language and/or 
a low SES are at risk of a delay in their language and early literacy development. Interactive 
Storybook Based (ISB) interventions are used in preschool and kindergarten to stimulate 
these developmental areas. Studies on the effectiveness of ISB interventions show that there 
are positive effects on vocabulary development in the short and medium-long term. Large-
scale longitudinal studies starting in preschool, especially when differentiating between L1 
and L2 learning children, are scarce. Therefore the aim of the present study is to understand 
how differences in early language development are the result of child and home factors 
and how to stimulate this development for both L1 and L2 learning children. The research 
questions are:
• Which child and home characteristics predict L1 and L2 children’s language and early 
literacy development in preschool and kindergarten?
• How can an interactive storybook based intervention enhance L1 and L2 children’s 
language and early literacy learning in preschool and kindergarten?
Linguistic diversity and predictors of language and early literacy development
To examine the first research question, child, family and preschool factors were studied in 
preschool and kindergarten. The study in Chapter 2 examined the precursors of vocabulary 
learning in preschool. This study indicates that that child, home and institutional variables 
predict preschool vocabulary knowledge at preschool entry and vocabulary development 
during preschool. In accordance with previous studies this research project shows that child 
and family variables (SES and family background) were quite influential already at an early 
age.
Chapter 3 further examined the cognitive precursor (verbal) short term memory (STM) 
and its relation with preschool vocabulary learning. This study indicates that STM is predicted 
by preschool vocabulary, and that this relation is highly similar for L1 and L2 children, 
notwithstanding the fact that the L2 children lag behind their L1 peers in both vocabulary and 
STM development. Apparently, the size of the mental lexicon helps children in accomplishing 
tasks for which a verbal short-term storage demand is required. 
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For bilingual children it is therefore even more important to map the factors predicting 
their vocabulary and early literacy development and to investigate how these factors affect 
their language learning process. Chapter 4 indicates that bilingual children’s home language 
had a direct effect on their L2 phonological awareness and vocabulary skills and via these 
factors has an indirect effect on word decoding. The relations between these components 
are similar for L1 and L2 learning children. Bilingual children’s decoding skills are similar to 
those of monolingual children. Thus, even though a minority home language tends to predict 
lower scores on vocabulary and phonological awareness measures, children seem able to 
successfully compensate with regard to their word decoding skills and prevent them, to 
some extent, to build up an initial delay. This ensures that bilingual children will be able to tap 
into a large source of words through their word decoding skills for their further vocabulary 
development, opening the way to literacy which is of such great importance to their further 
school career.
Interactive storybook based in preschool and kindergarten
Previous studies have shown that L2 children’s language development is influenced 
by their home language, and that their language learning processes are similar to those 
of L1 children. Early Childhood Education (ECE) programs are provided during preschool 
and kindergarten to prevent a possible language delay for underprivileged children and to 
counteract inequalities between children from different backgrounds. A specific type of ECE 
program is the ISB intervention. Chapter 5 and 6 report studies conducted to answer the 
second research question, how the ISB intervention can enhance children’s language and 
early literacy development. Chapter 5 reports that the ISB intervention (in combination with 
an ECE program) was as effective in stimulating preschool vocabulary as when solely using 
an ECE program. Children in the experimental group and control group scored similarly on 
the vocabulary measures. 
The intervention study in kindergarten (Chapter 6) indicates that using an ISB intervention 
combined with a regular ECE program does seem to provide an additional effect on 
expressive vocabulary. No contribution to receptive vocabulary and phonological awareness 
in Kindergarten compared to using only a regular ECE program could be shown. Active 
participation of children who are encouraged to talk about language seems to be beneficial 
to enhance children’s language use.
No difference is observed in the intervention effects for children from different family 
backgrounds. This result indicates that all children benefited to a similar extent from the ISB 
intervention. Although the ISB intervention helps children from underprivileged families to 
gain (language) skills to prepare them for the start of formal education in Grade 1, it appears 
not to decrease nor widen the gap between children from different backgrounds. 
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Conclusions and implications
Even though this research project has not fully confirmed the positive effects of the 
ISB intervention, and in general the effectiveness of ECE programs is still under debate, 
it indicates the importance of stimulating young children’s language and early literacy 
development, because children show large variation in language development at preschool 
and kindergarten entry. Children who start with lower vocabulary and phonological awareness 
scores, because of the influence of their social context, do not catch up with their higher 
scoring peers during preschool or kindergarten. It is important to make sure that children with 
diverse cultural and linguistic backgrounds have the same educational opportunities as L1 
high SES children, by providing them with a language rich context. This might prevent that 
children cannot reach their potential just because they had a different language environment 
when they were young and do not have enough Dutch language skills in order to benefit from 
education. 
One of the factors influencing diversity between groups and the difference between 
children’s development is the teacher. This research project indicated that children with a 
migrant background benefitted more from being taught by a higher-educated teacher than 
children with a Dutch background. It might be that higher-educated teachers possess more 
knowledge about children’s language development and stimulation and thus are more 
able to identify the level of children’s development and to adapt their educational content 
accordingly. Although it seems unrealistic to attract more higher-educated teachers in 
preschool and kindergarten on the short term, it might be fruitful to invest in current teacher 
education programs to better prepare teachers to teach children who are in need of a rich 
language context.
The studies in this dissertation indicate that children’s language development is influenced 
by their home context and that differences between children are already visible at a young 
age. There is a large variation in children’s language skills before entering preschool and 
kindergarten, and when in education programs, children from disadvantaged backgrounds 
have a risk of not catching up with their peers. It therefore remains important to put effort in 
enhancing children’s language and early literacy development. This research project shows 
that the (educational) content within the preschools and kindergartens in the Netherlands 
is fairly uniform and of high quality. Providing ECE programs seems to stimulate children’s 
language development, and providing an ISB intervention seems to have an additional effect 
on kindergartners’ expressive vocabulary growth. The principles of the ISB intervention seem 
to have reached about all preschools and kindergartens. Now it is to the teachers to further 
internalise these principles and to develop the competences to also utilize them outside the 
contexts of formal ECE programs. 
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The question remains whether future language and literacy stimulation has to be organised 
with structured, explicit and formal ECE programs or that future language stimulation projects 
should focus on providing a rich language context by enabling teachers to provide high 
quality language input in less structured, implicit and informal forms of education. 
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Nederlandse samenvatting
De taal- en beginnende geletterdheidontwikkeling van jonge kinderen is van groot 
belang voor de verdere ontwikkeling van hun schoolse vaardigheden zoals het leren lezen en 
schrijven. Deze ontwikkeling heeft consequenties voor het verloop van hun schoolloopbaan. 
Kinderen laten bij de start van het formele onderwijs in groep 3 een grote variatie zien in 
hun taalontwikkeling (meer specifiek hun woordenschat en fonologische vaardigheden). 
Deze variatie is onder andere toe te schrijven aan het verschil in ervaringen van kinderen 
met het Nederlands (de voertaal op de basisschool), door verschillen in hun thuistaal en 
socio-economische status (SES). Kinderen met een andere thuistaal dan het Nederlands 
en/of een lage SES lopen het risico een achterstand op te lopen in hun Nederlandse 
taal- en beginnende geletterdheidontwikkeling. Voor- en Vroegschoolse Educatie (VVE) 
programma’s, waaronder interactieve en op prentenboeken gebaseerde (IPG) interventies, 
worden in peuterspeelzalen en groep 1 en 2 van de basisschool gebruikt om deze 
ontwikkelingsgebieden te stimuleren. Studies naar de effectiviteit van ISB interventies laten 
positieve effecten zien op de woordenschatontwikkeling van het jonge kind op de korte en 
middellange termijn. Grootschalige longitudinale studies die beginnen in de peuterspeelzaal 
zijn echter schaars, met name als ze ook nog differentiëren tussen kinderen die het 
Nederlands als eerste (L1) of tweede (L2) taal leren. Doel van het huidige onderzoeksproject 
is om te onderzoeken hoe verschillen in de vroege taalontwikkeling het resultaat zijn van 
kind- en thuisomgevingsfactoren en hoe de taalontwikkeling van L1 en L2 lerende kinderen 
gestimuleerd kan worden. De onderzoeksvragen zijn:
• Welke kind-, familie- en schoolfactoren voorspellen de taal- en beginnende 
geletterdheidontwikkeling van L1 en L2 kinderen in de peuterspeelzaal en groep 1 en 2?
• Hoe kan een interactieve en op prentenboeken gebaseerde interventie de taal- en 
beginnende geletterdheidontwikkeling van L1 en L2 kinderen bevorderen?
Taaldiversiteit en voorspellers van taal- en beginnende geletterdheid ontwikkeling
Om de eerste onderzoeksvraag te beantwoorden zijn kind-, familie- en schoolfactoren 
onderzocht in de peuterspeelzaal en groep 1 en 2 van de basisschool. De studie beschreven 
in Hoofdstuk 2 onderzocht de voorspellers van woordenschatontwikkeling van peuters. 
Dit onderzoek laat zien dat zowel kind-, familie- als peuterspeelzaalfactoren een invloed 
hebben op de woordenschatkennis van kinderen bij de start van peuterspeelzaal en de 
woordenschatontwikkeling gedurende de tijd op de peuterspeelzaal. In overeenstemming 
met eerdere onderzoeken laten de resultaten uit dit onderzoek zien dat kind- en 
familievariabelen, zoals SES en familieachtergrond, al op jonge leeftijd een belangrijke rol 
spelen in de woordenschatkennis en woordenschatontwikkeling.
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De studie beschreven in Hoofdstuk 3 onderzocht de relatie tussen de cognitieve 
voorspeller (verbaal) korte termijn geheugen (KTM) en woordenschatontwikkeling 
van peuters. Dit onderzoek laat zien dat voor peuters KTM voorspeld wordt door hun 
woordenschat. Deze relatie is grotendeels hetzelfde voor L1 en L2 kinderen, hoewel L2 
kinderen wel een achterstand hebben ten opzichte van hun L1 leeftijdsgenootjes in zowel 
hun L2 woordenschat als KTM. Kennelijk is de grootte van het mentale lexicon voor de 
kinderen nuttig voor het uitvoeren van taken waarvoor een verbaal korte termijn geheugen 
van belang is.
Voor tweetalige kinderen is het nog belangrijker om de voorspellende factoren met 
betrekking tot de vroege woordenschat- en beginnende geletterdheidontwikkeling in kaart te 
brengen en te onderzoeken hoe deze factoren het L2 taalleerproces beïnvloeden. De studie 
in Hoofdstuk 4 liet zien dat de thuistaal van tweetalige kinderen een direct effect heeft op 
hun L2 fonologische vaardigheden en woordenschat en via deze factoren een indirect effect 
heeft op het decoderen op woordniveau. De relaties tussen deze componenten zijn hetzelfde 
voor L1 en L2 kinderen. Daarbij zijn de decodeervaardigheden van tweetalige kinderen 
even hoog als die van eentalige kinderen. Dus, ook al lijkt een (minderheids)thuistaal een 
lagere score op L2 woordenschat en fonologische vaardigheden toetsen te voorspellen, 
kinderen kunnen dit succesvol compenseren met betrekking tot de ontwikkeling van hun 
decodeervaardigheden op woordniveau. Dit voorkomt, tot op zekere hoogte, dat ze een 
achterstand opbouwen in het leren lezen en schrijven. De decodeervaardigheden maken 
het mogelijk voor tweetalige kinderen om een grote bron van (nieuwe) woorden aan te boren 
voor hun verdere woordenschatontwikkeling. Het opent zo de weg naar geletterdheid wat 
van groot belang is voor hun verdere schoolloopbaan.
Interactieve en op prentenboeken gebaseerde interventies
De vorige studies hebben laten zien dat de taalontwikkeling van L2 kinderen beïnvloed 
wordt door hun thuistaal en dat hun taalleerprocessen gelijk zijn aan die van L1 kinderen. 
VVE-programma’s worden aangeboden in peuterspeelzalen en groep 1 en 2 om een 
mogelijke taalachterstand te voorkomen voor kinderen uit risicogroepen en om verschillen 
tussen kinderen met verschillende achtergronden te verkleinen. Een specifiek type VVE 
methode is de IPG interventie. Hoofdstuk 5 en 6 van het proefschrift beschrijven studies 
die uitgevoerd zijn om de tweede onderzoeksvraag te beantwoorden, hoe kan de IPG 
interventie de taal- en beginnende geletterdheidontwikkeling van kinderen bevorderen? 
Hoofdstuk 5 rapporteert dat het aanbieden van de IPG interventie (in combinatie met een 
VVE-programma) net zo effectief is in het stimuleren van woordenschatontwikkeling van 
peuters als het alleen gebruiken van een VVE-programma. Kinderen in de experimentele 
groep en de controlegroep scoorden even hoog op de woordenschattaken. 
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De IPG-interventiestudie in groep 1 en 2 van de basisschool (Hoofdstuk 6) laat zien dat 
het gebruik van de IPG-interventie, gecombineerd met een VVE-programma, een additioneel 
effect lijkt te hebben op de expressieve woordenschatontwikkeling van kleuters. De studie 
laat zien dat de IPG-interventie geen invloed heeft op de ontwikkeling van de receptieve 
woordenschat en fonologische vaardigheden van kleuters ten opzichte van de ontwikkeling 
bij kinderen die alleen een VVE-programma aangeboden kregen. Blijkbaar is actieve 
participatie van kinderen en aangemoedigd worden om te spreken over taal, gunstig voor de 
ontwikkeling van het expressieve taalgebruik.
Er worden geen verschillen gevonden in de interventie effecten voor kinderen van 
diverse sociolinguïstische achtergronden. Dit resultaat geeft aan dat alle kinderen op een 
zelfde manier profiteerden van de IPG-interventie. Hoewel de IPG-interventie kinderen uit de 
risicogroepen helpt om (taal)vaardigheden te ontwikkelen waardoor ze beter voorbereid zijn 
bij de start van het formele onderwijs in groep 3, verkleint of vergroot de interventie niet het 
gat tussen kinderen van sociolinguïstische achtergronden.
Conclusies en implicaties
Ook al heeft dit onderzoeksproject de positieve effecten van de IPG interventie niet 
volledig bevestigd en is in het algemeen de effectiviteit van VVE nog onder discussie, het geeft 
wel het belang aan van het stimuleren van de taal- en beginnende geletterdheidontwikkeling 
van het jonge kind, omdat kinderen een grote variatie in hun taalontwikkeling laten zien bij 
de start van de peuterspeelzaal en groep 1 en 2 van de basisschool. Kinderen, die starten 
met lagere woordenschat- en fonologische vaardighedenscores door de invloed van hun 
thuistaalomgeving, blijken deze achterstand niet in te halen gedurende de peuterspeelzaal of 
groep 1 en 2. Het is belangrijk om ervoor te zorgen dat kinderen met diverse sociolinguïstische 
achtergronden dezelfde educatieve kansen krijgen als L1 kinderen met een hoge SES, door 
hen te voorzien van een rijke taalcontext op school. Dit kan voorkomen dat kinderen hun 
potentieel niet kunnen bereiken alleen omdat ze een andere taalomgeving hebben gehad 
toen ze jonger waren en onvoldoende Nederlandse taalvaardigheid hebben om te kunnen 
profiteren van het onderwijs.
De leerkracht is één van de factoren die de diversiteit tussen de groepen en tussen 
kinderen beïnvloedt. Dit onderzoeksproject geeft aan dat allochtone kinderen meer 
profiteerden van het onderwijs door een hoger opgeleide leerkracht dan autochtone 
kinderen. Het kan zijn dat hoger opgeleide leerkrachten meer kennis hebben over de 
taalontwikkeling en -stimulatie van (L2) kinderen, daardoor beter het ontwikkelingsniveau 
van een kind kunnen identificeren en hun onderwijs hierop kunnen afstemmen. Het lijkt 
onrealistisch om op korte termijn meer hoger opgeleide leerkrachten aan te trekken voor 
de peuterspeelzaal en groep 1 en 2, maar het zou goed zijn om te investeren in de huidige 
educatie-en professionaliseringsprogramma’s om leerkrachten beter voor te bereiden om les 
te geven aan kinderen die een rijke taalleercontext nodig hebben. 
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De studies in dit proefschrift tonen aan dat de taalontwikkeling van het jonge kind 
beïnvloed wordt door de thuisomgeving en dat verschillen tussen kinderen al op jonge 
leeftijd zichtbaar zijn. Er is een grote variatie in de taalvaardigheid van kinderen voor de 
start van de peuterspeelzaal en groep 1 en 2. Kinderen in risicogroepen hebben de kans 
een achterstand op te lopen en deze niet in te halen gedurende hun schoolloopbaan. Het 
blijft daarom belangrijk om de taal- en beginnende geletterdheidontwikkeling van het jonge 
kind te stimuleren. Dit onderzoeksproject geeft aan dat de inhoudelijke kwaliteit van de 
peuterspeelzalen en groep 1 en 2 redelijk uniform en hoog is. Het aanbieden van VVE-
programma’s lijkt de taalontwikkeling van kinderen te stimuleren en het aanbieden van 
een IPG-interventie lijkt een additioneel effect te hebben op de expressieve woordenschat 
van kleuters. De principes van de IPG-interventie zijn doorgedrongen tot bijna alle 
peuterspeelzalen en groepen 1 en 2. Nu is het aan de leerkrachten om deze principes verder 
te internaliseren en de competenties te ontwikkelen om ze ook buiten te context van het 
formele VVE-programma in te zetten. 
De vraag blijft bestaan of toekomstige taal- en geletterdheidstimulering georganiseerd 
moet worden door middel van gestructureerde, expliciete VVE-programma’s of dat 
toekomstige taalstimulering projecten meer zouden moeten focussen op het aanbieden van 
een rijke taalleercontext waarbij vaardige leerkrachten kwalitatief hoge taalinput aanbieden 
door middel van minder gestructureerde, meer impliciete en informele vormen van educatie.
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Dankwoord
Dit proefschrift wil ik afsluiten door stil te staan bij alle mensen die dierbaar voor mij zijn 
en een bijdrage hebben geleverd aan dit proefschrift. Zonder alle adviezen, motivatie en 
hulp had het veel langer geduurd voor dit boekje af was!
Ten eerste wil ik Ludo, Eddie, Martine en Heleen bedanken voor de begeleiding tijdens 
mijn promotietraject. Ludo, dank je wel voor je hulp met het vinden (en heruitvinden) van 
de grote lijn in de papers en het proefschrift. Eddie, bedankt voor al je heldere feedback. 
Zonder jouw methodologische kijk zouden mijn papers niet zo duidelijk zijn geworden. Dank 
je voor je humor en vrolijke noot bij alle overleggen! Martine, jij hebt me tijdens de eerste paar 
jaar van het traject begeleid en geholpen met het opzetten en de praktische opzet van het 
onderzoek en afwikkeling na de dataverzameling. Voor de laatste twee jaar heeft Heleen het 
van je overgenomen. Heleen, bij het schrijven van de artikelen heb ik veel aan je hulp gehad. 
Je was vooral het luisterend oor als ik het even niet zag zitten. Door jouw rust en relativerende 
woorden kon ik weer met frisse moed aan de slag.
Ik wil graag de leden van de manuscriptcommissie, prof. dr. Coppen, prof. dr. van 
Balkom en prof. dr. van Steenstel bedanken voor hun bereidheid om dit proefschrift te lezen 
en te beoordelen.
Dit proefschrift was nooit tot stand gekomen zonder alle peuterspeelzalen en 
scholen die mee wilden werken aan een intensief en langlopend onderzoek. Ik wil de 
peuterspeelzaalorganisaties en schooldirecteuren bedanken voor de kans dit onderzoek bij 
jullie uit te voeren. De pedagogisch medewerkers en leerkrachten wil ik bedanken voor het 
volgen van de training en jullie hebben de Taallijn thema’s met zo veel enthousiasme en 
creativiteit uitgevoerd! Ik heb prachtige uitvoeringen van Sappie Peer, de mooiste Sinterklaas 
logeerkamers, hele geknutselde dorpen en schattige (ieks!) insecten mogen bewonderen. 
Natuurlijk bedank ik de ouders voor hun toestemming en bijdrage aan het onderzoeken 
vooral alle peuters en kleuters die met zo veel lief enthousiasme (nog een keer!) mee wilden 
doen met alle toetsen.
Uiteraard zijn al mijn Radboud collega’s van belang geweest voor alle leuke en leerzame 
momenten. Alle aio’s die ongeveer tegelijk startten met hun projecten, het OLO intervisiegroep 
bestuur, de meiden uit de wordlearning groep, en natuurlijk de collega’s van de 4e verdieping. 
Marjolein, ik wil jou bedanken voor alle gezellige koffiemomentjes, het praten over onze 
kindjes. Maar vooral voor al je hulp bij van alles en nog wat: van samen multilevel uitzoeken, 
tot je hulp met het indienen van artikelen en natuurlijk dat je mijn paranimf wilde zijn. Je bent 
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van onschatbare waarde geweest! Het secretariaat, Lanneke, Anne-Els, Christel en Mieke wil 
ik bedanken voor alle ondersteuning. 
Vanuit het Expertisecentrum Nederlands wil ik alle lieve collega’s bedanken voor het 
warme nest waar ik aan mijn proefschrift kon werken. Andrea, Cindy en Marian dank jullie wel 
voor de gezelligheid (en chocolade) op de kamer!
Ik wil mijn scriptiestudenten en alle EN testassistenten bedanken voor hun hulp tijdens 
de dataverzamelingen, en voor al het vroege opstaan om door het hele land heen toetsen af 
te nemen. Dit vormde een belangrijk onderdeel van het hele traject.
Ten slotte zijn er ook buiten ‘academia’ veel mensen die me hebben geholpen en 
gesteund de afgelopen jaren. Al mijn vrienden en vriendinnen, dank jullie voor al jullie 
interesse en alle bemoedigende woorden! Mariëlle, dank je dat je mijn paranimf wil zijn. We 
hebben in deze drukke periode veel samen meegemaakt, mama worden en de laatste jaren 
ook samen promoveren. Dank je voor alle praktische hulp, voor het oppassen op Ella zodat 
ik me kon richten op mijn promotie, en voor alle (úren) aan berichten en telefoongesprekken. 
Lieve familie, ik wil jullie bedanken voor jullie interesse in het promotietraject. Wat fijn dat 
ik altijd voor wijze raad, praktische hulp en een kritisch oor bij jullie terecht kon en kan, en dat 
jullie altijd in me geloven en me steunen om dat te doen waar je goed in bent. 
Aan het einde van dit dankwoord nog een bedankje aan de belangrijkste mensen. 
Vincent, als je drie uitzendingen en een promotie kan overleven, dan kan je alles aan! Je hebt 
me met je nuchtere-komt-wel-goed-schatje kijk op de wereld altijd geholpen te relativeren 
en altijd in mijn kunnen geloofd. Ella, lieve kleine meid, je hebt het zelf nog niet door, maar 
wát ben jij belangrijk geweest voor het afronden van mijn proefschrift. Ok, de slapeloze 
nachten hielpen niet echt, maar alle lieve lachjes en kusjes overdag hebben zoveel stimulans 
gegeven om door te blijven schrijven! Als allerlaatste heeft jouw kleine zusje voor de beste 
deadline ooit gezorgd!
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